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High-School Students as Laboratory Assistants: A. B. Parde« 
Verifying Useless Knowledge: N. G. Demy 
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CENTRIFUGE MODEL 


for both chemical and 
analytical centrifuging 


First in its capacity range with such versatility, this new model offers 


you analysis or processing in a single centrifuge. Its base is easily 


adaptable for use with either the tube-carrying head — for experimental 
work, such as quality control analysis, or the basket head for 





procedure development, such as filtration, clarification or extraction. 
The Model CL Centrifuge is available in a wide variety of heads (angle 
or horizontal) for tube capacities up to 50ml, at various speeds and 
forces, for small sample analysis. Basket heads and draining chambers 
are available in manganese bronze, stainless steel, Monel metal. 
rubber-covered steel or porcelain, for resistance to whatever solutions 
you employ . 

Other features include: guard bowls enclosing all rotating parts: speed 
control rheostat in base: reliable AC-DC motor. The Model CL is listed 


by Underwriters’ Laboratories. Send for Bulletin DS. 





International GLO Equipment Co. 


1284 SOLDIERS FIELD ROAD * BOSTON 35, MASSACHUSETTS 











presents the living plant 


as a tangible expression of biological principles 


Short! Easy to read! Quickly Understood! Well-illustrated! The New (3rd) Edition of 
Weatherwax’s Botany ideally fits the modern education trends of shorter courses with 
broader coverage. It clearly illustrates the general principles ol biology with example Ss 


N EW * from the plant kingdom. This helps the student see the scientific fundamentals at work 


in concrete, tangible form. 


(3rd) Che approach is physiological Ol morphological, whichever best suits the topic Perti- 


nent references relate plants and botany in everyday life to animals—to men and to 

allied fields (agriculture, horticulture, soil conservation and soil fertility) 
EDITION Evolution has been moved from its conventional place in the back of the book to th 

general principles section. This provides the student with a good foundation for develop- 


ing his picture of the evolutionary history of plants 


The second part gives the student recognition of the major groups of the plant kingdom 
Modern classification of plants has been expanded. The general principles described in 
Part I are applied to specific cases. Technical terminology is minimized. A handy glos- 


sary defines all the botanical terms the student is likely to encounter, in this book or in 


READY his outside reading. Questions and topics for discussion are at the end of each chapter 
| N Part I. General Principles 


Cells and Living Material The Soil Reproduction: Asexual Methods 

Manufacture of Food Stems Simple Sexual Reproduction 
MAY How Plants Use Food Tissue Systems Reproduc tion by Seeds 

The Mechanism of Metabolism Wood and Its Uses Dormancy and Dispersal 

Transport of Materials Spec ialized Organs Heredity 

Leaves Growth Ecological Relations 

Roots Responses to Stimuli Evolution ~ 


Part Il. The Plant Kingdom 


Classes and Names Thallophyta: True Fungi Pteropsida: Gymnosperms 
Thallophyta: Algae Bryophyta Pteropsida: Angiosperms 
Thallophyta: Bacterial & Slime lracheophyta: The Fern Allies Pollination 

Molds Pteropsida: Ferns The Course of Evolution in Plants 


Weatherwax — 


OTANY 


By Pau, Weatruerwax, Professor of Botany, Indiana University 
About 582 pages, 6” x 91 


” 


. with about 305 illustrations 


Vew (38rd) Edition—Ready in May 


published by W. B. SAUNDERS COMPANY 


West Washington Square Philadelphia 5 


SCIENCE is published weekly by the AAAS, 1515 Massachusetts Ave., NW, Washington 5, D.C. Entered at the Lancaster, Pa., Post Office as second cla 
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OUTSTANDING WILEY 





®@ Biological Sciences 


ANDROGENS: 
Biochemistry, Physiology, and Clinical Significance 


By Ralph I. Dorfman, Boston University, and Reginald 
A. Shipley, Western Reserve University Medical School. 
Provides a broad, rigorous survey of androgens and androgen 
therapy, drawing on al! the information published in this 
field over the past 30 years. A unique compendium of data 
on 17-ketosteroids in health and disease is included. 1956. 
590 pages. $13.50. 


ESSAYS IN BIOCHEMISTRY 


Edited by Samuel Graff, Columbia University. Twenty- 
five essays written in honor of Hans Thacher Clarke, 
ranging from critical discussions of current problems in 
biochemistry to highly informed speculations on future re- 
search. Contributors are leaders in the field; much of the 
material is controversial and provocative. 1956. 345 pages. 
$6.50. 


THERAPEUTIC USE OF ARTIFICIAL 
RADIOISOTOPES 


Edited by P. F. Hahn, Cancer Research Laboratories, 
Nashville, Tenn. This practical account by 29 research spe- 
cialists provides an authoritative guide to the treatment of 
virtually all benign and malignant conditions which are 
susceptible to handling with radioactive isotopes. May 1956. 
414 pages. Prob. $10.00. 


@ Chemistry 


THE EXAMINATION OF NEW 
ORGANIC COMPOUNDS 


By Walter T. Smith, Jr., University of Kentucky, and 
Ralph L. Shriner, State University of Iowa. Contains a col- 
lection of methods used in the quantitative analysis of or- 
ganic compounds. Semi-micro methods are used, but some 
macro-methods are also given. The methods have been 
selected from the literature and rewritten in terms easily 
understood by students. June 1956. Approx. 144 pages. 
Prob. $3.50. 


LABORATORY MANUAL OF 
PHYSICAL CHEMISTRY 
4th Ed. 


By A. W. Davison, H. S. van Klooster, and W. H. Bauer; 
revised and enlarged with the cooperation of G. J. Janz. 
Four new experiments taken from the recent literature 
have been added: two on the application of the phase rule, 
one on gaseous equilibrium, and one on low-temperature 
physical adsorption. High-vacuum techniques in physical 
chemistry are stressed. June 1956. Approx. 262 pages. Prob. 
$5.00. 


THE HISTORICAL BACKGROUND OF 
CHEMISTRY 


By Henry M. Leicester, College of Physicians and Sur- 
geons, San Francisco. Emphasizes the development and in- 
terrelation of chemical concepts. Also indicates some of 
the more important areas in which chemistry has had an 
influence on world history, and others in which the condi- 
tions of the world have influenced the chemist himself. June 
1956. Approx. 254 pages. Prob. $4.50. 


MEDICINAL CHEMISTRY 

A Series of Reviews Prepared under the Auspices of 
the Division of Medicinal Chemistry of the Ameri- 
can Chemical Society. Vols. || and III. 


This series summarizes the available data on the bio- 
logical properties of organic compounds and correlates the 
relationship between chemical structure and physiological 
activity in each area covered. VOLUME II. Edited by F. F. 
Blicke, University of Michigan, and C. M. Suter, Sterling- 
Winthrop Research Institute. June 1956. Approx. 404 
pages. Prob. $10.00. VOLUME III. Edited by F. F. Blicke 
and R. H. Cox, Vick Chemical Company. July 1956. Ap- 
prox. 350 pages. Prob. $10.00. 


@ Earth Sciences 


REALMS OF WATER 
Some Aspects of Its Cycle in Nature 

By P. H. Kuenen, University of Groningen, The Nether- 
lands. A lively yet soundly scientific account of the various 
aspects of physical geography, meteorology, geology, ocean- 
ography, and glaciology as they apply to the movement of 
water. 1956. 327 pages. $6.50. 


JOHN WILEY & SONS, Incorporated 
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@ Mathematics and Statistics 


GOVERNMENT STATISTICS FOR 
BUSINESS USE, 2nd Ed. 


Edited by Philip M. Hauser, University of Chicago, and 
William R. Leonard, Statistical Office of the United Na- 
tions. The only book which describes the principal statis- 
tical series made available by the U.S. Government. Covers 
such important fields as agriculture, industry, distribution, 
transport, prices, etc. One of the Wiley Publications in 
Statistics, Walter A. Shewhart & S. S. Wilks, Editors. 1956. 
440 pages. $8.50. College edition also available. 


PRINCIPLES AND TECHNIQUES OF 
APPLIED MATHEMATICS 


By Bernard Friedman, New York University. This text 
shows how the powerful methods developed in the abstract 
studies can be used to systematize the methods and tech- 
niques for solving problems in applied mathematics. Also 
shows how to obtain explicit solutions of partial differen- 
tial equations. June 1956. Approx. 325 pages. Prob. $8.00. 


@ Psychology 


THE PSYCHOLOGY OF OCCUPATIONS 


By Anne Roe, Research Psychologist, New York City. 
Investigates the broad field having to do with the relations 
between occupation and other aspects of life in a search for 
a general pattern and for basic principles. Physical, psycho- 
logical, social and educational differences between people are 
thoroughly explored. June 1956. Approx. 356 pages. Prob. 
$7.00. 


@ Special Subjects 


LANGUAGE, THOUGHT, AND REALITY 
Selected Writings of Benjamin Lee Whorf 


Edited with an Introduction by John B. Carroll, Harvard 
University. Gathers together Whorf’s highly original con- 
tributions to the study of language and thought, and in- 
cludes a biographical note on Whorf and a commentary on 
his work’s significance for psychology, linguistics, and 
anthropology. Co-published with The Technology Press, 
M.I.T. 1956. 278 pages. $7.00. 





erica” 
riculture 


MACHINE TRANSLATION OF LANGUAGES 

By seventeen contributors; edited by William N. Locke, 
Massachusetts Institute of Technology, and A. Donald 
Booth, Birkbeck College Computation Laboratory, London. 
Fourteen cogent essays which provide a fascinating account 
of what has been achieved to date in the field of machine 
aid in the translation of languages. A Technology Press 
book, M.I.T. 1955. 243 pages. $6.00. 


@ Census Monograph Series 


The series consists of a group of monographs which 
covers an extensive range of topics of interest to econo- 
mists, agricultural experts, statisticians, political scientists, 
sociologists, and other social scientists. 


Already published . . . 
INCOME OF THE AMERICAN PEOPLE 


By Herman P. Miller, U.S. Bureau of the Census. 1955. 
206 pages. $5.50. 


AMERICAN AGRICULTURE 
By Ronald L. Mighell, U.S.D.A. 1955. 187 pages. $5.00. 


Coming soon... 


IMMIGRANTS AND THEIR CHILDREN, 
1850-1950 

By E. P. Hutchinson, University of Pennsylvania. June 
1956. Approx. 396 pages. Prob. $6.50. 


SOCIAL CHARACTERISTICS OF URBAN AND 
RURAL COMMUNITIES, 1950 


By O. D. Duncan, University of Chicago, and A. H. 
Reiss, Jr., Vanderbilt University. July 1956. Approx. 448 
pages. Prob. $6.50. 


© Methuen Monographs 


Distributed exclusively in the United States by John 
Wiley & Sons, this series of books in the fields of physics, 
chemistry, biology, and biochemistry is intended to supply 
readers with a compact statement of the modern position in 
each subject. We offer a list of nearly 60 titles, reasonably 
priced from $1.25 to $2.90. 


Send for examination copies 


440 Fourth Avenue, New York 16, New York 


27 APRIL 1956 


693 





Useful Books from 
Little, Brown 
















— BIOCHEMISTRY AND THE 
CENTRAL NERVOUS SYSTEM. 
The subject of chemical change and 
structure in the central nervous sys- 
tem is in the forefront of biochemical 
discovery. 43 illustrations. 33 tables. 

. $9.50 


— CLINICAL DISORDERS OF HY- 
DRATION AND ACID-BASE EQUI- 
LIBRIUM. A lucid examination of the 
pathogenesis and treatment of fluid and 
electrolyte balance. “Fills an important 
gap in medical literature. Well written, 
concise and represents the carefully 
considered judgments of one who has 
had extensive experience in this area.” 
—Dr. HOMER SMITH. 249 pages, 11 fig- 
ures. $6.00 


McILWAIN 



















ERANKO — QUANTITATIVE METHODS IN 


HISTOLOGY AND MICROSCOPIC 
HISTOCHEMISTRY. “An extremely use- 
ful book which should certainly be the 
first reading task of any histologist or 
cytologist who feels perhaps he could 
increase the value of his work by using 
the quantitative approach.”—Journal 
of Histochemistry and Cytochemistry. 
$5.50 


— HISTOCHEMISTRY: THEO- 
RETICAL AND APPLIED. ‘‘The 
first important work in its field since 
1949; it is logically organized, beauti- 
fully written and thoroughly indexed.” 
—Journal of the AMA, 122 illustra- 
tions, 13 in color. $12.00 


For immediate delivery 
use this ad as your order form 
and mail to your medical 

book dealer or directly 
to the publisher 


LITTLE, PAs 


BROWN a 
& COMPANY 


34 Beacon Street, Boston 6, Mass. 
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From The Year Book Publishers 


THE LUNG 


Clinical Physiology & Pulmonary Function Tests 
Alread) in Third Printing! Part I covers essential physiological 
data; Part II, case histories, results of pulmonary function tests. 
their interpretation and application to management and prognosis 
Part III offers standards for the tests and mathematics and physi 
cal laws relevant to study of pulmonary function 
By Jutius H. Comror, Jr., M.D 


Graduate School of Medicine, University of 
$5.5 


and Associates, Department of Physiology 


Pennsylvania. 219 pages; illu 


IONOGRAPHY 


Electrophoresis in Stabilized Media 


he pioneer volume on a technique of rapidly increasing signi- 
all 


pertinent steps of technique and data on apparatus. The nearly 


ficance. Its scope is comprehensive, permitting inclusion of 


900 references represent the most exhaustive bibliography avail- 


able. 


By Hucu J. McDonarp, D.Sc of Medicine of 


Loyola University, Chicago, 268 pages 


BIOCHEMISTRY 
of CLINICAL MEDICINE 


“Well and competently written 


and Assoc Stritch School 


illus 


lates 
$6.50 


avoids shallowness on th: 


me hand and highly technical physical or chemical excursions 


yn the other,” Science. 


By Wittiam § Ph.D., M.D of Tllinois 


$12.00 


HorrMan University 681 page 


STUDIES on the 
CEREBRAL CORTEX 


English Translation Just Published! 


this authoritative work is available 


Now 
in the 


for the 
English language 
timely event in view of the currently 


tions of the medial and basal structures of the forebrain. 


By Santiaco Ramon Y Cayjar; Translated from the Spanish by Lissern M 
Krart, Yale University. 179 pages; 108 illus. $5.50 
Order from your book store or the publisher 
The Year Book Publishers, Inc. 
200 East Illinois St., Chicago 11, Illinois 
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MODEL 169A 


VISO-SCOPE 


for compatibility with other SAN- 
BORN equipment (examples, right) and simplified 
operation via minimum controls (illustration, 
nove), the Model 169A Viso-Scope now permits 
the owner or purchaser of SANBORN recording 
instruments to greatly widen their field of 
usefulness. 

The cathode ray tube selected for this ’scope 
has a dual coating which produces a beam image of 
exceptional sharpness and long persistence on the 
orange screen-filter (when monitoring) and of 
extreme brightness and short duration on the blue 
screen-filter (for photography). When photography 
is desired, a Fairchild or DuMont oscilloscope 
camera may be mounted on the screen bezel (or 
any common camera may be used). 

Sweep speeds of 25, 50 and 100 millimeters per 
second are obtainable instantaneously, and 
enlargement on the Viso-Scope screen of a segment 
of the tracing which is of particular interest may 
be made at any time. 

Typical applications of the Viso-Scope in- 
clude: observation of changes in the electrocardio- 
gram resulting from use of drugs; pressure monitor- 
ing in catheterization during manipulation of the 
catheter; and a more precise study of complex wave 
forms by an instantaneous increasing of the sweep 
speed, such as in myography, phonocardiography, 
and small animal electrocardiography. 

Descriptive literature on the Viso-Scope 
complete with diagrams showing hook-up require- 
ments of various Sanborn recorders is available 
on request. 




































































The Model 169A-OR (Operating Room) 
Viso-Scope is a completely self-contained 
oscilloscope-amplifier unit, specially designed 
for visual ECG presentation during surgery 
in the presence of explosive gases. Viewing 
unit is supported at or above five foot height 
on a steel column, and may be turned and 
tilted for best viewing angle. Provision is 
made for connection to a remote ECG, when 
written records are also desired. 








FOR CONTINUOUS 
VISUAL MONITORING OF 
PHYSIOLOGICAL EVENTS 


FOR 
SINGLE-CHANNEL 
MONITORING 


Electrocardiograms may be continuously 
monitored with a Viso-Scope connected 
directly to a Sanborn ~ iso-Cardiette 
(Model 572 or 51). Or, Aodel 128 or 
141 Sanborn Recorder n.ay be similarly 
used for viewing other phenomena such 
as pressure, temperature, sphygmo- 
grams, pneumograms, myograms, et 
with suitable transducers employed. 

Written records may be made when- 
ever desired during the monitoring 
Selection of sweep speeds on the Viso- 
Scope is particularly advantageous to 
owners of these instruments. 





FOR 
MONITORING 
UP TO FOUR 

EVENTS 
SIMULTANEOUSLY 





The Sanborn Electronic Switch, shown 
above connected to each channel of a 
Model 154M four-channel Poly-Viso, is 
designed for use with any Sanborn 
two-or four-channel direct writing re- 
cording system. It permits simullaneous 
observation of as many phenomena as 
the system is set up to record, and a 
Viso-Scope thus connected appears to be 
operating with separate beams. Controls 
permit liberal relative positioning of 
beams on the scope screen, and tndi- 
vidual sensitivity control. These adjust- 
ments have no effect on the recording 
instrument. 





FOR 
HIGHER SPEED 
MONITORING 


With the addition of an attachable 
booster amplifier the Viso-Scope may be 
eee with a Sanborn Twin-Beam 
Cardiette, to display phenomena of 
higher frequency such as are encountered 
in phonocardiography, small animal 
electrocardiography, high fidelity human 
electrocardiography, etc. Separate oscil- 
loscope jacks on the Twin-Beam permit 
ready selection of the signal from either 
“phono” or ECG channel, for alternate 
display on the Viso-Scope screen 





VECTORCARDIOGRAPHY 


The Sanborn Model 185 Vector System 
(or vector amplifier) shown above right, 
has been specifically designed for use 
with the Viso-Scope, for displaying 
either vector loops or ECG complexes 
This instrument's lead selector switch, 
together with a specially-marked 9-wire 
patient cable and extra electrodes, per- 
mit the instantaneous selection of either 
cube or tetrahedral vector leads, or ECG 
leads, for Viso-Scope display. Adequate 
sensitivity (10” per mv) provides clear 
showing of P and T loops, as well as 
ORS. Additionally (via installation of 
timing transformer in the Viso-Scope 
the Vector system provides Z axis, or 
intensity modulation for indication of 
speed and direction of sweep trace 


Sor 
SANBORN ¥ COMPANY 


CAMBRIDGE 39, MASSACHUSETTS 














“LATEST DEVELOPMENTS” 





RECORDING POLARIMETER 


for following changes in optical rotation with time. 





PHOTOELECTRIC POLARIMETER 


with new automatic symmetrical angle attachment which 
allows optical rotation measurements more rapidly and 


more accurately than ever before. 


Also available for use with our 


PHOTOELECTRIC 


SPECTROPOLARIMETER 





HIGH PRESSURE 
XENON ARC LAMP 


a powerful continuous point source for spectroscopy and 
spectropolarimetry in the infra-red, visible and ultraviolet 


regions, 230-750 mu. 





THIN FILM ELLIPSOMETER 


for measuring thickness and for studying changes in very 
thin films in gaseous or liquid media. Available in visual, 


photoelectric and recording models. 





“NEW DIVISION” 


for the manufacture of single or complete optical systems 


of GLASS, QUARTZ and CALCITE. 


FOR FURTHER INFORMATION WRITE TO 


O. C. RUDOLPH & SONS 


Manufacturers of 
OPTICAL RESEARCH 
AND 
CONTROL INSTRUMENTS 


P. O. BOX 446 CALDWELL, N. J. 











| Used by Leading Laboratories 
| for Cleaning All Types 


of Laboratory Glassware 


NON-TOXIC for 
FO TISSUE CULTURE 


@ 7X is instantly and com- 






| 
| 
| 





pletely soluble in any con- 
centration . . . without agi- 
tation. 


@ 7X is a concentrated liquid 
for use where a high degree 
of cleanliness is required. 

@ 7X rinses and drains com- 
pletely, quickly; does not 





leave a film. 


Available from your laboratory supply dealer, 
or write direct for complete information 


LINBRO CHEMICAL CO. 





681 DIXWELL AVE., NEW HAVEN 11, CONN. 





CSI Laboratory Equipment 


THE LONG LIFE SIEVE is 
recommended for reducing the 
cost of routine hourly quality 
control testing. Available in 
a number of different diam- 
eters and heights. The savings 
in cost of testing is realized 
when cost of the replacement 
of the screen alone is com- 
pared with the cost of the re- 
placement of the sieve screen 
unit. 





Model CS-63 


| | THECSI HIGHSPEED 
ANGLECENTRIFUGE 
with four new design 
changes give the labora- 
tory work a reliable and 


modern unit for maxi- 

mum flexibility, contin- ‘ 

uous operation and ease fh 

of sterilization. Speed Orn5 


14,000 rpm, tube angle 
> lage 





Model CS-26 


Folders and prices upon request. 


CUSTOM SCIENTIFIC INSTRUMENTS, INC. 


541 Devon Street, Kearny, N. J}. 
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From the Maker of the World’s Largest Freeze Dry Systems 


A National Research Freeze Dry installation used to dry blood 
plasma. Ninety per cent of ail penicillin drying capacity in World 
War ll and all additional U. S. A. blood plasma processing plants 
installed for the Korean Crisis were supplied by NRC. 


A New Line of Freeze Dry Units with 
New Efficiency...Ease of Operation 











: i 
MODEL 3505 is a laboratory size unit that MODEL 3501, with a capacity of MODEL 3506 is an ideal supplement to a 
eliminates the need for night-shift operators. 1850 milliliters of water, is used for large scale freeze dry plant. It automatically 
It runs unattended because there is no cold limited volume production ... or as a records time-temperature curves for deter- 
trap requiring replenishment with dry ice. pilot plant to determine optimum dry- ination of opti drying cycle. A cam cut 
Self-contained, rugged, and compact, it can ing cycles. Unusually easy to operate, from the appropriate curve controls the pro- 
be stored out of the way when not in use. Set- it is a complete unit and like the 3505 duction equipment to reproduce exactly the 
up is easy; just plug into 115 volt A.C. circuit. does not require water connections. optimum cycle. Equipped for automatic op- 


eration, it can also be used — unattended — 
for limited scale production. 


NRC EQUIPMENT CORPORATION 
A Subsidiary of 
Other NRC high NATIONAL RESEARCH CORPORATION 


q 
vacuum products include: Dept. 254, Charlemont St., Newton Highlands 61, Massachusetts ] 
oa ddiesieah ? Please send me Dato Sheets on | 
analyzers, dehydrators, Model 3505 Model 3501 () Model 3506 

freeze driers, furnaces, Please hove representative coll | 
impregnators, gauges, EQUIPMENT POSED. ccccccccccccccccccccecceses : aa» Tithe | 
metallizers, pumps, valves. ‘ol0)-1-101-7:-8510), b Compony | 
! 
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For Versatile Capacity and Superior Performance 


"REFRIGERATED & oro 


ANGLE CENTRIFUGE 


Maximum speed: 15,500-rpm—31,000 x G 


Direct drive for all rotors on central spindle gives trouble-free per- 
formance—no special awkward attachments required. 

This extremely functional instrument accommodates many different 
Servall rotors of various capacities up to a maximum capacity of 2,000-ml. 
The SS-1 Superspeed anodized duralumin rotor that takes eight 50-ml 
tubes is particularly suitable for use with the SERVALL REFRIGER- 
ATED ANGLE CENTRIFUGE. 

Smaller volumes may be spun by using the M, SP, and SP/X rotors. 
Large G-type rotors accommodate bigger quantities in 250-ml and 
500-ml bottles, as well as in 180-ml tubes. All rotors may be made even 
more versatile by use of adapters. 


Temperatures well below 0° C. with all rotors 
may be established and held. 


Lisi 


ee 
i wag 





Gas 








FEATURES ORIGINATED AND DEVELOPED BY IVAN SORVALL, INC. INCLUDE: 
e Stainless steel evaporator—eliminates coils and promotes ease of cleaning e Angle principle—provides rapid sedi- 
mentation and better temperature control e Self-centering assembly—ensures dyn: imic balancing e Electronic ta- 
chometer—for accurate rpm readings e Temperature-holding control—automatically prevents rotor contents from 
freezing e Unitized construction—for compactness and efficiency e True hermetic high-capacity refrigeration unit. 





WRITE FOR BULLETIN SC-41R 


fwan Sorvall. . Ine. P.O. BOX 230, NORWALK CONN. 















CUSTOM MADE 


TOOL FOR THE ANALYSIS 
OF COMPLEX COLLOID SYSTEMS, AND FOR 
THE CONTROL OF PRODUCTION OF 

PURIFIED PROTEINS, ENZYMES, HORMONES 


KLETT MANUFACTURING CO. 
179 EAST 87TH STREET 
NEW YORK, N. Y. 


KLETT 
ELECTROPHORESIS 
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recommended by the leading medical schools, 
hospitals and laboratories 


29h STUDENT microscopes 


DEPENDABLE—Scientifically engineered and manufactured by the world’s 
foremost microscope manufacturer, Leitz STUDENT Microscopes with preci- 
sion optics are built for a lifetime. 


VERSATILE —Leitz STUDENT Microscopes of standard dimensions are suitable 
not only for the medical student but are recommended as well for later 
use in office practice, hospital and clinical laboratories. 





Labolux A new concept in microscope design combining coarse 
and fine focusing adjustments in a single control, resulting in utmost 
simplicity and convenience. Low-position controls for fatigue-free 
operation. Stage, not tube, moves for focusing. May be used facing 
the observer for greater accessibility to all controls. 

Labolux S 47/92-15 Built-in mechanical stage; Abbe condenser; quadruple nosepiece 
with achromats 3.5x, 10x, 45x, 100x oil—the two high-powered objectives have 
spring-loaded mounts; paired 6x and 10x eyepieces; including professional carrying 
case: $579.50 
Monocular-Binocular Model “B” A convertible microscope of classic 
design with ball-bearing fine adjustment, trouble-free operation, 
triple or quadruple nosepiece with magnification range from 21 
to 1000 times. Unique dove-tail slide permits quick interchange 
of tubes. 

BS 25a/92-10a Inclined Binocular; built-on mechanical stage; Abbe condenser; 


triple nosepiece with achromats 10x, 45x, 100x oil; paired 6x and 10x eyepieces; 
including professional carrying case: $527.00 





Monocular Microscope Model “G” A first-class precision instru- 
ment with full-size laboratory stand, large diameter monocular 
tube. Full range of plain and mechanical stages available, as well 
as triple or quadruple nosepiece. 


GO 47/92-10 Monocular; mechanical stage; Abbe condenser; triple nosepiece with 
achromats 10x, 45x, 100x oil; 6x and 10x eyepieces; including professional carrying 
case: $331.00 
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over and through the pipettes. The filling and 
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matic. Stainless steel. Includes Rack. 


#71-722 $60.00 


pwette RACK 


Interchangeable rack fits pipette washer and pip- 
ette dryer. As an extra rack this stainless steel 
pipette holder is economical. 


+71-726 $10.00 


prerte DRYER 


Large capacity pipette dryer—handles pipettes up 
to 375 mm. in length. Rack is taken out of washer, 
drained, placed right into dryer. This method of 
thorough drying means less handling by the tech- 
nician, greatly reducing hazard of breakage. 


#71-281-1 $45.00 
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‘Books from Macmillan 


GENERAL CHEMISTRY 
by Luke E. Steiner and J. A. Campbell 


“Of the many new texts of general chemistry that 
have appeared since World War II, only a few 
can be called exceptional in character. This vol- 
ume is definitely in that category. It should be on 
the study desk of every teacher of general chem- 
istry to show that new approaches to the teach- 
ing of general chemistry are possible.”—Conrad 
Ronneberg, in Journal of Chemical Education. 
1955. 676 pp. $6.50. 


LABORATORY EXPERIMENTS IN 
GENERAL CHEMISTRY 


by Luke E. Steiner and J. A. Campbell 


“Describing experiments that will enable the 
student to discover new facts for himself rather 
than merely confirming what he already knows.” 
—Science News Letter. 1955. 216 pp. $3.00. 


LABORATORY EXPLORATIONS IN 
GENERAL ZOOLOGY third Edition 


by Karl A. Stiles 
“This new edition adds many fine features to a 
laboratory manual that has merited use in 250 


colleges and universities."—Frank G. Brooks, in 
Bios. 1955. 292 pp. $3.75. 


THE LIFE OF BACTERIA 


by Kenneth V. Thimann 


“,..on the whole there is every reason to con- 
gratulate the author on the successful accom- 
plishment of a great task.”"—Biochimica et Bio- 
physica Acta. 1955. 775 pp.. $13.50. 


PRINCIPLES OF EMBRYOLOGY 

by C. H. Waddington 
An account of development processes in which 
the data of experimental embryology and modern 


genetics are brought together in detail. To be 
published in May. 510 pp. prob. $7.50. 


AN INTRODUCTORY COURSE IN 
COLLEGE PHYSICS Fourth Edition 


by N. Henry Black and Elbert Payson Little 


“One of the best books in the field."-—from School 
Science and Mathematics review of the Third 
Edition. To be published in August 
probably 800 pp. probably $6.75. 


ATOMIC AND NUCLEAR PHYSICS 


by Robert S. Shankland 


“...«It impresses me as a very clearly written 
book. The numerous references will stimulate 
many young physicists to further study”—Profes- 
sor O. Oldenberg, Physics Department, Harvard 
University. 1955. 510 pp. $7.50. 


TAXONOMY OF VASCULAR 
PLANTS 


by George H. M. Lawrence 


“... Dr. Lawrence’s book so far surpasses all pre- 
vious texts in the same field that any comparison 
is futile."-—Sanford S. Tepfer, in Bios. 

1951. 823 pp. $7.95. 


AN INTRODUCTION TO PLANT 
TAXONOMY 


by George H. M. Lawrence 


“... The student or amateur who has had an in- 
troductory course in botany will find this excel- 
lent, compact volume of great help.”—Agronomy 
Journal. 1955. 180 pp. $3.25. 


METHODS IN NUMERICAL 
ANALYSIS 


by Kaj L. Nielsen 
An up-to-date study of the analysis of tabulated 


data and the numerical methods of finding the 
solutions to equations. 1956. 382 pp. 90. 


EXPERIMENTAL DESIGN: THEORY 
AND APPLICATION 


by Walter T. Federer 
A thorough and comprehensive discussion of the 
advantages, disadvantages, experimental lay-out 


and analysis of various types of designs. 
1955. 591 pp. $11.00. 


VECTOR AND TENSOR ANALYSIS 


by Nathaniel Coburn 


A unified treatment of vector and tensor analysis, 
in which the general theory is first developed and 
then applied to specific subjects. 

1955. 341 pp. $7.00. 
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Of Books and Reading 


Last year a record 19,962 books were published in the United Kingdom 
and a near-record 12,589 in the United States. Whether we should regard 
the combined output of more than 30,000 books with pride or alarm is un- 
certain. 


But perhaps the following two questions are more important: How well 
are the books assimilated? How many people read them? These questions 
can be answered, at least in part, thanks to the fact that for the last 20 years 
the American Institute of Publix Opinion has been regularly surveying the 
reading habits of the American people. Through its affiliates abroad, the 
institute has gathered comparable information for several foreign countries 

In the United States no more than 17 percent of all adults were to be 
found reading books at the time of the most recent survey. This is in sorry 
Aus- 


contrast to the percentages in several other countries: Canada, 


tralia, 34; England, 55. 

The reading habits of ou high-school and college graduates are likewise 
depressing: 57 percent of our high-school and 26 percent of our college 
graduates have not read a single book for the past year. A special study con- 
fined to college graduates showed that five out of six had not read a serious 
book outside their fields of special interest during th preceding several 
months 

We might hopefully suppose that, even though college graduates do not 
read much currently, they have some background of reading, some ac 
quaintance with “the best that has been known and said.” The results ar 
again disappointing. The college graduates were asked to name the authors 
of the following books: An American Tragedy, Babbitt, The Canterbu 


Tales. Gulliver's Tra els. Lea es of Grass. The Old Wi es’ Tale. Utot 


Vanity Fair, The Origin of Species, The Wealth of Nations, The Rubatyat, 
and The History of Tom Jones. 

Nine percent could not name the author of any one of these books and 
9 percent could not name more than three authors. Of the same group of 


college graduates, only 55 percent could name any recently published book. 
p? Not so. Nine percent 


of the people who buy books of this kind account for 78 percent of all 


I 


Perhaps the pocket-size books are filling the g: 
sales. Book clubs? Unfortunately, no. Although books clubs distribute mil 
lions of books annually to hundreds of thousands of readers, the effect 
statistically unimportant. 

Are there any indications of a change? Currently, as pointed out above, 
only 17 percent of all adults were reading a book at the time they wer 
interviewed; the comparable figure in 1937 was 29 percent. The trend is 
apparently downward. 

The statistics give evidence of a grave cultural inadequacy and an even 
graver cultural decline. Books, both new and old, play an important part, 
possibly an indispensable part, in the transmission of the ideas that hold a 
civilization together. The relatively small—and apparently declining—num- 
ber of people in the United States who read books should be a matter for 
general concern. We have heard much about Rudolf Flesch’s book, Ih) 
Johnny Can’t Read, a book that has been widely discussed. Whether or not 
Johnny can read is one thing, whether or not he does when he grows up i 


another. The answer apparently is: s¢ ldom.—G. DwS. 
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The Psychosemanticist Will 
See You Now, Mr. Thurber 


I believe there are no scientific inves- 
tigators that actually call themselves psy- 
chosemanticists, but it is surely time for 
these highly specialized therapeuticians 
to set up offices. They must not be care- 
lessly confused with psychosomaticists, 
who study the effects of mental weather 
upon the ramparts of the body. The psy- 
chosemanticists will specialize in the 
havoc wrought by verbal artillery upon 
the fortress of reason. Th ifr job will be 
to cope with the psychic trauma caused 
by linguistic meaninglessness, to prevent 
the language from degenerating into 
gibberish, and to save the sanity of per- 
sons threatened by the onset of polysyl 
labic monstrosititis, 

We have always been a nation of cate 
gorizationists, but what was once merely 
a national characteristic is showing signs 
of malignancy. I shall not attempt to dis- 
cover the incipient primary lesion, for 
I am not a qualified research scholar in 
this field 


impudence to trespass thus far I shall no 


Indeed, for having had the 


doubt be denounced by the classification 
ists as a fractional impactionist (one who 
hits subjects a glancing blow), an unau- 
thorized incursionist, a unilateral con- 
clusionist, and a presumptuous deduc 
tionist. Our national predilection for 
ponderous phraseology has been traced 
by one authority as far back as the awk- 
ward expression “taxation without rep 
resentation” (unjust impost). It is inter- 
esting to note that the irate American 
colonists of that period in our history 
would be categorized today as “anti-tax- 
ation-without-representationists.”” 


Not long ago, for the most recent in- 


Mr. Thurber is a well-known cartoonist, writer, 
and playwright. This article is reprinted by per- 
mission from The New Yorker, 28 May 1955. Copr. 
1955 The New Yorker Magazine, Inc. 
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Stance i 


my collection, Senator Lyndon 
Johnson was described by a Washington 
newspaperman as a pragmatic function- 
alist, a term that was used in a laudatory 
sense. It isn't always easy nowadays to 
tell the laudatory from the derogatory at 
first glance, but we should be glad that 
this Democratic leader is not a dogmati 
divisionary or an occlusive impedimen 
tarian. The most alarming incidence of 
verbal premalignancy occurs, of course, 
in this very area of politics, but let us 
skip over such worn and familiar doubl 
jointedisms as creeping Socialists, dis 
gruntled ex-employees, ritualistic liber 
als, massive retaliationists, agonized re 
appraisalists, unorthodox thinkers, un 
witting handmaidens (male), to name 
only a few out of hundreds, and take a 
look at excessive prewar anti-Fascism, a 
colossal (I use the adjective as a noun, 
in the manner of television's “spectacu 
lar’) that was disgorged a few years ago 
Here the classificatory degradationists 
brought a time element into what might 
be called the post-evaluation of political 
morality. The operation of this kind of 
judement during and after the Civil Wa 
would have thrown indelible suspicion 
upon all the Northern patriots, including 
Abraham Lincoln, who wanted Robert 
E. Lee to take command of the Federal 
Armies in the field. They 
known today as “overenthusiastic pre 


would be 


Manassas pro-Leeists.” 

The carcinomenclature of our time is, 
to be sure, an agglomerative phenomenon 
of accumulated concretions, to which a 
dozen different types of elaborative de- 
eminently 
the old Communist intellectuals, with 


scriptivists have contributed 


their “dialectical materialists,” “factional 
devidtionists,” “unimplemented obscur- 


antists,” and so on, and so on, Once the 
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political terminologists of all parties be- 
gan to cross-infect our moribund vocabu 
lary, the rate of degeneration became ap- 
palling. Elephantiasis of cliché set in, 
synonym atrophied, the pulse of inven- 
tiveness slowed alarmingly, and para 
phrase died of impaction. Multiple scle- 


he dragging 


rosis was apparent in t 
rhythms of speech, and the complexion 
of writing and of conversation began to 
take on the tight, dry parchment look of 
death. We have become satisfied with 
gangrenous repetitions of threadbarisms, 
like an old man cackling in a chimney 
corner, and the onset of utter meaning- 
lessness is imminent. 

The symptoms of this ominous condi- 
tion show up most clearly in the tertiary 
stage of “controversial figure The most 
complicated specimen of this type of 
modern American is the man of un 
questionable loyalty, distinguished pub 
lic service, and outstanding ability and 
experience who has nonetheless “lost his 
usefulness Actually, this victim of ver 
bositosis has not lost his usefulness, his 
nation has lost it. It doesn’t do the na- 
tional psyche any good to realize that a 
man may bé cut off in the full flower of 
his usefulness, on the ground that that 
is not what it is. I trust I have made the 
urgent need for psychosemanticists ap 
parent, even though I have admittedly 
become contaminated in the process, and 
1 doubt whether my own psychoseman 
ticist, after treating me, will ever be able 
to turn to my wife and say cheerfully, 
Madam, vour husband will write clearly 
again.” 

Before 


chosemanticist for a brief imaginary in- 


visiting my hypothetical psy 


terview, I feel that I should get som 


thing reassuring into this survey of d 


pressing ailments of the tongue. We have, 
then, cured, or at least survived, various 
incipient mouth maladies in the past 
There was a moment when “globaloney 
ism,” growing out of the Timethod of 
wordoggle, see med likely to become epi 
demic, but it fortunately turned out to 
be no worse than a touch of pig Latin 
or a slight case of Knock, Knock, Who's 
There 

1 


adopt tne 


Congress was not prepared to 
telescoping of words, which 
takes both time and ingenuity, and un- 
less an expression becomes absorbed by 


Congressionalese, it has little chance of 


general survival, This brings me to what 
may easily be the direct cause of my be 
ing bundled off to the psychosemanti 


cist’s before long: the beating the word 





“security” is taking in this great, scared 


land of ours. It is becoming paralyzed. 
This is bound to occur to any forceful 
word when it loses its quality of affirma- 
tion and is employed exclusively in a con- 
notation of fear, uncertainty, and sus- 
picion. The most frequent use of “secur- 
ity” (I hate to add to its shakiness with 
quotation marks, which have taken on a 
tone of mockery in our day) is in “secur- 
ity risk,’ 


security,’ and “lulled into a false sense 


“weakest link in our chain of 
of security.” Precision of speech and 
meaning takes a small tossing around in 
the last of those three phrases. “Lulled” 
is actually what happens to a nation afte1 
it has been argued, tricked, maneuvered, 
reasoned, coaxed, cajoled, or jockeyed 
into a false sense of security, but the in 
flexibility that has descended upon us has 
ruled out the once noble search for the 
perfect word and the exact expression. 
What Eric Partridge calls 


linguistic resource” is exemplified by the 


“a poverty of 


practically exclusive use of two verbs in 
any public-forum discussion of national 
security. It is threatened or it is bol- 
stered; I never heard of its being sup 
ported, reinforced, fortified, buttressed, 
or shored up, and only very rarely is it 
menaced, endangered, or in jeopardy. 
The word “insecurity,” by the way, 
seems to have been taken over by the 
psychiatrists as their personal property 
In politics, as in penology, “security” it- 
self has come to mean “insecurity.” Take, 
for example, this sentence: “He was con- 
sidered a ‘maximum security’ prisoner 
because of his police record and was 
never allowed out of his cell block.” 
Similarly, “security data” means data of 
the kind calculated to scare the living 
daylights out of you, if not, indeed, your 
pants off. I could prove that “‘maxi- 
mum,” in the case of the prisoner men- 
tioned above, really means “minimum,” 
but I don’t want to get us in so deep that 
we cant get out. The present confused 
usage of “security” may have originated 
with the ancient Romans. Anyway, here 
is what Cassell’s Latin Dictionary has to 


say about securitas: “I. freedom from 


care. A. In a good sense, peace of mind, 
quiet, Cic. B. In a bad sense, carelessness, 
indifference, Tac. Il. Transf., freedom 
from danger, security, Tac.” 

A vital and restless breed of men, 
given to tapping our toes and drumming 
with our fingers, infatuated with every 
new crazy rhythm that rears its ugly beat, 
we have never truly loved harmony, the 
graceful structure of shapes and _ tones, 
and for this blindness and deafness we 
pay the awful price of continuous ca 
cophony. It gets into language as well as 
music; we mug melody for the sake of 
sound effects, and the louder and more 
dissonant they are, the better we seem 
to like them. Our national veins have 
taken in the singing blood of Italy, 
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Wales, Ireland, and Germany, but the 
transfusion has had no beneficial effect. 
Great big blocky words and phrases bum- 
ble off our tongues and presses every day. 
In four weeks of purposeful listening to 
the radio and reading the newspapers 
I have come up with a staggering list, 
full of sound and fury, dignifying noth- 
ing: “automation,” “roadability,” “hu- 
mature,” “motivational cognition” (this 
baby turned up in a series of travel lec- 
tures and was never defined), “fraction- 


alization,’ “varietism,” “redesegrega- 


tion,” “additive,” “‘concertization” (this 
means giving a concert in a hall, and is 
not to be confused with cinematization 
or televisionization). The colloquial de- 
formity “knowledgeable,” which should 
have been clubbed to death years ago, 
when it first began crawling about like 
the late Lon Chaney, has gained new 
life in recent months. It is a dented 
derby of a word, often found in the 
scrawny company of such battered straw 
hats as “do-gooder,” “know-how,” “up- 
date,” “uptake” (I recently uptook the 
iodine uptake test for thyroidism), and 


others so ugly and strange I can’t de- 
cipher them in my notes. One of them 
looks like “de-egghead,”’ which would 
mean to disintellectualize or mentally 
emasculate—a crippling operation ap- 
proved by an alarming number of squash- 
heads, in Washington and elsewhere. 

During my month of vigil and re- 
search, | heard an able physiologist who 
has a radio program say, quite simply, 
“We do not use up all the food we take 
in.” He wasn’t allowed to get away with 
that piece of clarity, however, “Ah,” cut 
in his announcer, for the benefit of those 
no longer able to understand simplicity, 
“the utilization factor!’ I turned from 
this station to a droning psychologist, just 
in time to hear him say, “The female is 
sometimes the sexual aggressor.” Here a 
familiar noun of mental illness and mili- 
tary invasion was clumsily at work beat- 
ing in the skull of love with a verbal 
bung-starter. The sweetheart now often 
wears the fustian of the sick man and 
the Caesar. In the evening, I tuned in on 
one of the space-patrol programs that 
gleefully exude the great big blockyisms. 
“Your astrogation bank will tell you!” 
cried the captain of a space ship to an- 
other interplanetary pilot, meaning his 
navigational instruments, In a fairy tale, 
an astrogation bank would be a “star 
panel,” but the quality of fairy tale is 
nowhere to be found in these dime 
novels of the constellations. 

One Sunday morning, my head aching 
with “kiss-close” and “swivel-chair-it,” 
meaning, I guess, “at kissing distance” 
and “maul it over in your executive 
brain,” respectively, I stumbled upon a 
small radio station that had been cap- 
tured by a man of God, ominous and 
squealful, who was begging his listeners 





to live on their knees, not as slaves but 
as supplicants. This particular funda- 
mentalist, or maybe it is fundamentali- 
tarian, had probably never heard of the 
great protest “I would rather die on my 
feet than live on my knees.” But these 
yammering eschatologists, and many of 
their followers, have even less respect 
for the glory and grace of English than 
the unsaved politicians. “Let us cease to 
sugar-coat, let us cease to whitewash, let 
us cease to bargain-counter the Bible!” 
the speaker implored us. He finished sec- 
ond in vulgarity, I regret to say, to a rev- 
erend I had heard earlier in the year, who 
shouted, “I didn’t cook up this dish, God 
cooked it up. I’m just dishing it out to 
ye!” The line between holiness and blas 
phemy becomes even thinner when some 
of the lay testimonialists begin ranting. “I 
own a shoe store in New Jersey,” one of 
them confessed, “but Jesus Christ is my 
senior partner.” 

A recent investigation of the worries 
and concerns of five thousand selected 
Americans revealed that we are preoccu- 
pied almost wholly with the personal 
and private, and are troubled only mildly 
by political anxieties, including the dan- 
ger of war, the state of civil liberties, and 
the internal Communist threat. This 
does not come as a surprise to me, since 
the nature of our national concern about 
Communism is proved to be personal by 
such expressions as “anti-anti-Commu- 
nists” and “‘anti-anti-anti-Communists.” 
The first actually means men who art 
against men who are against Commu- 
nists, and the second, when you unravel 
it. means men who are against men who 
are against men who are against Com- 
munists, In these wonderful examples of 
our love of formidable elaborationisms, 
concept and doctrine are put aside, and 
personalities take their place. What w 
have left is pure personalism—a specifi 
reactionary who is against a specific lib 
eral who is against Senator McCarthy, 
let us say. The multiplicity of prefixes, 
another sign of linguistic poverty, was 
touched with a fine and healthful irony 
in Quincy Howe’s invention of the phrase 
“ex-ex-Communist.” (Many will claim 
that for their own, but Mr. Howe got to 
it first.) One would think that Ameri- 
cans would be worried, or at least con- 
cerned, by a man who may have ceased 
to be a man who may have ceased to be 
a Communist, but the Worry Research 
I have mentioned showed that this isn’t 
so. We are worried about health, family 
matters, and money, and we have no time 
for a man who may be lying about lying. 
Incidentally, a fairly new advertising 
slogan, “The portable portable,” fits 
neatly into modern jargon: the type- 
writer that you can carry that you can 
carry. 

While I was exploring the decline of 
expression in America, I spent a week 
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in a hospital. Medical science has done 
much for humanity, but not in the area 
of verbal communication. It should un- 
dergo a prefectomy, and have some of 
its prefixes taken out. I should like to 
see the “semi” removed from “semi-pri- 
vate,” a dispiriting word that originated 
in hospitals; there must be a less de- 
pressing way of describing a room with 
two or more beds. I am also for taking 
the “sub” out of “sub-clinical,” and start- 
ing all over again with the idea in mind 
of making the word mean something. In- 
cidentally, I discovered at the hospital 
the difference between “to be hospital- 
ized” and “to become hospitalized.” The 
first means to be placed in a hospital, and 
the second has two meanings: to get so 
that you can’t stand it in the hospital any 
longer, and to like it so much there you 
don't want to leave. 

Lying in bed brooding over these mat- 
ters, I turned on the radio and heard an 
American describe another American as 
“an old-time A.D.A. type of anti-Jeffer- 
sonian radical”—a beautiful specimen of 
bumblery. Sir Winston Churchill in the 
exhilarating years of his public life, 
turned out many phrases as sharp as 
stilettos—for one example, “squalid 
gamin.” But you can count on you 
fingers the Americans, since the Thomas 
Paine of “the summer soldier and the 
added 


bright, clear phrases to our language. If 


sunshine patriot,” who have 
you can bumble an opponent to death 
why stab him seems to be the general 
feeling among our politicians, some of 
whom have got through the ten vears 


since the war ended with only five ad 


jectives of derogation: naive, hostile, un- 
realistic, complacent, and irresponsible. 
All these slither easily, if boggily, into 
bumblery, and the bumbler is spared the 
tedious exercising of his mental faculties. 

The day I got dressed and was about 
to leave the hospital, I heard a nurse 
and an interne discussing a patient who 
had got something in his eye. “It’s a bad 
city to get something in your eye in,” the 
nurse said. “Yes,” the interne agreed, 
“but there isn’t a better place to get 
something in your eye out in.” I rushed 
past them with my hair in my wild eyes, 
and left the hospital. It was high time, 
too. 

When and if I find a reputable psy- 
chosemanticist, I want to take up with 
him something that happened to me one 
night more than two years ago. It may 
be the basis of my etymological or philo- 
logical problems, if that’s what they are 

words, especially big ones, are begin- 
ning to lose their meaning for me. Any- 
way, I woke up one summer night, from 
a deep dream of peacelessness, only to 
realize that I had been startled by noth- 
ing whatever into a false sense of in- 
security. I had a desperate feeling that 
I was being closed in on, that there was 
a menace in the woods behind my house 
or on the road in front of it, watchful, 
waiting, biding its time. A few weeks 
later I bought a .38-calibre Smith & 
Wesson police revolver, which startled 
my wife into a genuine sense of insecur 
ity. She hid the gun somewhere, and the 
cartridges somewhere else, and I still 
don’t know where they are. I have often 


thought of telling my psychosemanticist 


What’s RIGHT with 


Science News Reporting? 


When scientists gather at conventions, 
conferences, and informal “bull sessions,” 
one recurring topic for discussion (and 
frequently, denunciation) is the role of 
the science news reporter of papers and 
magazines. Comments range from a 
plaintive, “Why did they phrase it that 
way?” to a vigorous, “Who wrote those 
damned headlines?” 

At the outset of this discussion, let me 
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admit that some reporting of science 
news (especially that by so-called “hu- 
morous” feature writers on metropolitan 
papers or the scientifically illiterate, 
small-town reporters) will get no defense 
at all from the skilled, professional sci- 
ence writers. Although it is no ground 
for justification or smugness, I might 
point out that the conduct of all lawyers, 
all ‘physicians, or, for that matter, all 


about it, and I sometimes have the feel- 
ing that I did call on him and that the 
interview went like this: 

“Doesn't your wife’s hiding the gun 
worry you?” he asked. 

“No.” I said. 

“It would me,” he confessed. 

“It would what you?” I demanded. 

It seemed to disturb him. “What would 
what me?” he asked cautiously. 

I suddenly couldn't think of a thing 
I didn’t even know what what was, but 
I had to say something, so I said some- 
thing: “Ill fares the land, to galloping 
fears a prey, where gobbledygook accu- 
mulates, and words decay.” 

I had just reached that Goldsmith 
paraphrase when a _ sub-researcher 
brought me the news from Washington 
that a movement is afoot in the nation’s 
capital to cut down on bumblery, clarify 
officialese, and discourage certain plati- 
tudes (but not enough), in the wistful 
hope of bringing grace and meaning to 
the writing of English by government 
employees. I was glad to discover “final- 
ize’ among the banned gargoyles, but I 
don’t see how the lawyers in Washington 
are going to get along without “prede- 
cease.’ The reformers, by the way, don’t 
seem to know that this monster spawned 
an equally clumsy offspring, “survivor- 
ship.” The main reason for this reform 
is to save filing space and money, but 
the economic aspect of the project does 
not depress me too much. It is a hope 
ful step in the direction of sense and 
sanity 

Come on, let’s go out and get a breath 


of fresh air 


research workers cannot be defended by 
their colleagues. 

Most present-day science reporting 
rests on the premise that the people have 
a right to know what is going on. A part 
of the democratic creed is that an in- 
formed public is vital to sound public 
opinion and valid decisions. This is tru 
in science, just as it is in politics, labor 
relations, business affairs, and other simi- 
lar fields. Most scientists, I think, will 
agree with journalists on this 

More than 4 years ago, the AAAS 
Executive Committee said: “In our mod- 


ern society it 


s absolutely essential that 
science—the results of science, the na- 
ture and importance of basic research, 
the methods of science, the spirit of sci- 
ence—be better understood by govern- 
ment officials, by businessmen, and in- 
deed by all the people.” 

Beyond the supporting of democratic 


The author is an associate professor in the De- 
partment of Journalism at New York University 
and chairman of the Surveys Committee of the 
National Association of Science Writers 


707 





philosophy, there is another basis for re- 
porting to the general public. 
ingly in recent decades, the public has 
directly supported science. Federal Gov- 
ernment expenditures, raised by taxes on 


Increas- 


all the people, have zoomed to gigantic 
proportions, Direct 
many research organizations, particularly 
those concerned with medicine, have 


contributions to 


made possible multimillion-dollar expen- 
ditures. Most industrial grants have been 
made from profits piled up from popular 
acceptance of products or services. 


Survey of Science News 
Reading Habits 


Not only is there the people’s right to 
know about scientific advances, but there 
is a craving on the part of large sections 
of the information. 
Thanks to a pilot study of 200 persons 
recently completed by the Survey Re- 
search Center, University of Michigan, 
for the National Association of Science 
Writers and New York University, we 
now have some sound ground for esti- 


public for this 


mating this interest in science news. The 
survey, made possible by a grant from 
the Rockefeller Foundation, showed the 
following. 

1) More than three-quarters of the 
200 persons interviewed—one-third of 
whom had attended college or far more 
than would be found in a typical United 
States cross section—read science news 
The college group was expanded so that 
rough statistics could be obtained in the 
limited pilot study. 

2) One-quarter of those interviewed 
read all the science items published in 
their local papers. 

3) More than a third of the 200 per- 
sons wanted more science news printed. 
This point was further emphasized when 
those in this third of the sample were 
asked to name what types of news they 
were willing to curtail to make room for 
more science reporting. Some mentioned 
sports news: others cited society news: 
still others were willing to give up com- 
ics. The survey showed that a “sizable 
proportion” of even the occasional sci- 
ence news readers wanted expanded cov- 
The SRC findings indicated “a 
potential for growth of the science audi- 


erage, 


ence at all levels of readership.” 

The pilot study for the NASW and 
New York University, limited as it was 
to only 200 individuals, still gave us a 
profile of those persons who are the most 
ardent readers of science news. For in- 
stance, the relationship between educa- 
tion and science reading was direct: the 
more education, the more science read- 
ing. Those who had taken either physical 
or biological science courses in high 
school or college, as a group, tended to 
read more science news than those who 
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had taken no course or only general 
science. 

Since educational background tied in 
roughly with probable occupation and in- 
come, it was not unexpected that these 
factors, too, correlated with science read- 
ing. Thus white workers and 
higher income groups were more inter- 


collar 


ested in science news reports. 

While he did not ignore the more prac- 
tical applic ations of science in his choice 
of reading, a typical individual who read 
about science extensively and regularly 
tended to prefer stories concerning more 
abstract subjects. His interest, for ex- 
ample, was high in items about molecu- 
lar theory, are heology, and Space travel 
when he was given a list of possible news 
stories and asked to tell those that would 
interest him. 

This group of high science readers, ac- 
cording to the pilot study, hold personal 
beliefs and values in accord with those 
of scientists, generally. They believe that 
the universe is orderly and understand- 
able through scientific study. They evalu- 
ate science as a beneficial force and feel 
that if contains little threat to their well 
being. 


Scientists versus News Reporters 


With this background about the most 
interested members of the public that 
science writers are serving, let us turn 
to some problems that arise when corre- 
spondents seek to report for this general 
audience. 

Differences 


news reporters arise, 


between scientists and 


na large degree, 


from differing points of view, differing 
philosophies toward the world in which 
they live. To the scientist, the new is 
something untried, a challenge, a mat- 
ter on which one should be skeptical 
until it has been proved in the laboratory 
or field experiments. To the reporter, 
the new is news, something to be rushed 
into print—before a competitor gets it. 
If fuller explanations are needed, they 
may be told tomorrow. 

The business of newspaper and maga- 
zine deadlines causes some ill will, at 
times with complete justification on the 
part of the scientists. A publication must 
be printed on an exacting time schedule, 
so that copies may be put on trains, 
buses, and trucks for delivery. These de- 
mands may be almost split second for the 
newspaperman, with 5 or 10 minutes 
making the difference between getting 
credit for a story or being “scooped.” 
While scientists want to establish prior 
publication dates when there is rivalry, 
nothing in their activities Compares with 
the reporters’ battle against the clock. 
One news agency had a slogan, “Get it 
first but first get it right.” To meet com- 
petition, some writers fail to carry out 





the second part of this instruction. De- 
tradi- 
tions, some reporters have speculated, in 


spairing of changing journalistic 


private, whether slower paced magazines 
may not be a more adequate medium for 
reporting contemporary science develop- 
ments than the rapid fire of newspaper 
coverage. Personally, I feel that the pro- 
fessional science writer with broad back- 
ground and many contacts still can do a 
satisfactory job. But he has eternally t 


keep in mind the caution, ‘ but first 
get it right.” 

The science news reporter thinks of 
himself as a representative of the public 
and, as such, the better ones seek to find 
out the facts and to present them in their 
proper perspective. In this process, these 
correspondents may step on protruding 
toes and the anguished scientists may 
blame not their own deficiencies but the 
inquisitiveness of the writers. In thes« 


cases, both newsmen and scientists a1 


interested parties and may fail to main- 
tain the objectivity that is a hallmark of 
true scientific research. 

The most common charge against the 
contemporary science reporter is that he 
sensationalizes. This complaint headed 
the list in the recent 200-person survey, 
as it did an earlier NASW-—New York 
University attitude study of a random 
sample of scientists listed in American 
Me n of Science. 

This charge of sensationalism arises 
because the science news reporter must 
translate from the technical language of 
the laboratory report or theory into the 


colloquialisms of the man in the street. 


If a writer follows too exactly the tech- 
nical or complex descriptions of the sci- 
entist, he fails to communicate to the 
typical reader who may never have taken 
high-s« hool physic S OI chemistry courses, 
If he popularizes too extensively, he fails 
to retain the full flavor of the research, 
presenting only a distortion of the real 
results after the manner of amusement 
park mirrors, 


Help from the Scientists 


Many scientists recognize the difficul- 
ties of the reporters’ translating job. For 
instance, Fritz Lipmann in his speech at 
the dinner for distribution of the 1953 
Nobel prizes in Stockholm referred to 
those workers whose “findings mostly 
have to be expressed in a scientific lan- 
guage which is understood by only few.” 

Austin H. Clark, who went out of his 
way to work -with reporters during his 
long career with the U.S. National Mu- 
seum, once illustrated how translating 
into popular language could be done 
without mangling science. He confided 
to science writers that he thought a sci- 
entific paper in which he said, “Most 
cuckoos, the honey-guides of Africa, the 
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weaver finches, some hang-nests, our cow 
birds, the rice-grackle, a South American 
duck, and, according to recent informa- 
tion, one of the paradise birds, lay their 
eggs in nests of other birds which hatch 
these eggs and raise their young,” could 
be translated without valid objection 
into this lead paragraph: “Those unfeel- 
ing mothers who leave their babies on 
the doorsteps of prosperous people's 
houses have their counterparts among 
the birds.” 

Commenting on this topic, one man 
a college graduate, interviewed in the 
200-person sample of the recent survey, 
said: “Consider us all pretty ignorant 
and give us ABC’s. Then give us a littl 
more at a time—groundwork first, with 
subsequent enlarging on fundamentals.” 

Of course, there is no defense for falsi- 
fication by a science writer, but there 
might be more sympathetic understand- 
ing of the reporters’ demanding assign- 
ments, Scientists may help in this trans- 
lating job if they will work with reporters 
when time permits. 

Back in the 1930's when 


science news for the United Press, I was 


was writing 


fortunate enough to attend a press con- 
ference arranged before Robert A. Milli- 
kan presented a highly technical papet 
to the National Academy of Sciences 
Millikan took more than an hour to ex 
plain in simple language what -he was 
going to say the next day and to answer 
writers’ questions. One reporter asked 
the Nobel prize winner if his work could 
be described in a particular way—trans- 
lating the complex findings into terms of 
space travel. Millikan said the work 
could be so described. The following day 
that reporter's lead or first paragraph 
was a paraphrase of the version accepted 
by Millikan. This was science reporting 
of high caliber. 

Sometimes reporters do not have 
time before their deadlines to check with 
scientists. Other times the scientists are 
unavailable or unable to translate ade 
quately, even when they are asked to do 


it. Human weaknesses may contribute to 
a sad performance, and it may be due to 
either writer or scientist 


Is Science News 


Reporting Adequate? 


In the recent survey of 200 represen- 
tatives of the general reading public, 
more than half were satisfied with the 
present-day presentation of science news 
Of those who offered suggestions for im 
provements, 30 percent wanted simpler 
language and more lucid explanations; 
20 percent desired more details and 
greater completeness 

In an earlier study by NASW and 
New York University of a random sam- 
pling of persons listed in American Men 
of Science, approximately a third of th 
113 who replied thought that contem- 
porary science reporting was adequate 
and nearly a third more found it reason 
ably good with specific exceptions, such 
as small-town home newspapers and on 
casional inaccurate news articles 

If these two surveys are correct, then 
the oft-flaunted charge of sensationalism 
on the part of science writers seems to 
break down for the professionals now 
covering the field. Infrequently slips do 
occur, but apparently they are not com- 
mon. 

Headlines are another sore point in 
scientists’ discussions of press coverag 
of their activities. Two technical points 
should be understood by these critics 
First, in all but the smallest newspaper 
offices, the reporter does not write the 
headlines for his stories \ spec ialist does 
this. The headline writer or copyreadet 
as he is called, composes the headline 
upon what the reporter has written in 
his story. If vagueness and ambiguities 
are included, the copyreader may misin- 
terpret facts when he writes a heading 
This system may be a weakness, but it is 
the way contemporary publications ar 
put together. Second, a headline is an 


exceedingly complicated device; there 
can be only so many letters to a line of 
type. If the news concerned, for instance, 
sulfanilamide and 


acid, the 


para-aminobenzoi 
headline writer obviously 
would be unable to use these terms in a 
two-part heading, each line of which 
could total no more than 18 letters 

Some scientists express disappointment 
with newspaper and magazine articles 
that do not permit them to reproduce 
the experiments being described in popu- 
lar publications. Such news articles do 
not seek to give full details. It is unfair. 
I believe, to criticize the mass circula- 
tion journals for not providing what only 
the specialists want. Let the scientists 
turn to their own publications for this 
information. And when public interest 
is so great that a popular version is 
flashed to all sections of the country, let 
electronics and other media of mid-20th 
century speed the details to the special- 
ized audience. 

Is part of the difficulty here caused by 
1 ¢ onfli« t between scientific accuracy and 
newspaper accuracy? I think so. To me, 
scientific accuracy supplies all the details 
necessary to explain the project or to 
reproduce the experiment. Journalisti: 
accuracy, on the other hand, is simply 
an attempt to convey an accurat« im- 
pression or a correct picture of what 
this scientific development means to the 
general public. 

When Albert Einstein propounded his 
theory of relativity, it was frequently said 
that only a few hundred persons in the 
world really comprehended his work 
But the correspondents did give the pub 
lic a generally accurate picture of th 
implications of this theory. Thus Ein- 
stein’s philosophic contribution to mod- 
ern thinking became a part of the con 
temporary scene while his abstractions 
still elude most people. If present-day 
science reporters are doing equally well 
for advances. of science today, then I 
think they are discharging their basi 


sponsibilities in a democratic society 


Our debt to tradition through reading and conversation is so massive, 
private addition so rare and insignificant 
reading or hearing 


our protest or 
and this commonly on the ground of other 
that in a large sense, one would say there is no pure originality. All 


minds quote.—RaLpH WaLpo EMERSON. 
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The Educated Man in 1984 


When we ask what today’s education 
should do, the man we have it in mind 
to inform and to form is the man of 20 
and 30 years hence. And for reasons that 
will become plain, the year 1984 carries 
a symbolism that our education ought 
particularly to keep in mind. 


Education in schools and universities 
has many functions. I shall confine my- 
self to two, both of them dominated by 
the skills that we need in order later to 
carry on adult life. Education as I shall 
discuss it is therefore learning to do some- 
thing quite precise; and I shall not dis- 
cuss those other general values that the 
child and the youth must also draw from 
his life at school and university. 

I have said that the part of education 
that occupies my mind is the learning of 
something quite precise. Even so, how- 
ever, there are different things to be 
learned—or better, there are different 
purposes for which we learn things. | 
want to distinguish between two pur- 
poses, which differ one from the other 
in their specificity. 

The young man at night school learns 
bookkeeping in order to keep books. An 
engineering student learns the calculus 
in order to become an engineer. A his- 
torian learns Medieval Latin in order to 
read documents. I learned Italian in 
order to read papers in mathematics. 
These are examples of education for a 
very specific purpose, and since this pur- 
pose often helps us to earn our living, I 
think of this as vocational education, 

But I knew a man once (he was a 
schoolmaster who had just retired from 
teaching mathematics who learned 
Italian in order to read Dante. You will 
see that what he learned was indeed 
precise, and the purpose for which he 
learned it was specific. And yet I cannot 
feel that this was vocational education. 
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The learner was not fitting himself for 
a task, as if he had been a literary critic 
by profession. He was fitting himself to 
derive from the work of Dante a larger, 
a deeper sense of the many-sidedness of 
human life than had reached and stirred 
him in translation. He was fitting him- 
self, even at the age of 65, not to make 
a living but to live, and to take not 
merely his place but his share in human 
SOK iety. 

This is the purpose for which we learn 
English and arithmetic and history at 
school. For these are subjec ts that do not 
stop at a single need, at writing letters 
and at making. out bills. To read and 
write, to reckon, to remember the French 
Revolutica, these are actions that pene- 
trate all through the branching nexus, 
which underlie the whole fabris, of our 
society. Everything in these skills is pre- 
cise, but it is not specific to one purpose; 
instead, it is part of a hundred arts and 
a thousand livelihoods. You cannot trans- 
late from the Russian unless you learn 
Russian, but you cannot contribute any- 
thing at all to English society unless you 
learn English. This is the purpose of an 
education in such subjects as English and 
arithmetic and history, without which no 
vocatron is accessible to yor. These sub- 
jects inform and hold together the frag- 
ments of society, so that they form and 
in a sense are its culture. 

The subject of this article is science as 
part of culture, and a scientific education 
as a necessary part of our cultural edu- 
cation, This is a broad subject and I do 
not want to gloss over that. I do not want 
to pretend that it is something else; for 
example, that it is the more fashionable 
complaint that scientists themselves are 
uncultured. Yes, most scientists are un- 
cultured; and so are most surgeons and 
administrators and Greek scholars and 
boards of directors and doctors of di- 
vinity; so, in short, are most men who 
are too busy to write letters to The Times 
in their own defense. I want more scien- 
tists to be cultured, literate, and human: 
I hope that I have shown that on other 
occasions, But I am not in the least im- 
pressed when I am lectured on the sub- 
ject by bishops in the correspondence 
columns of newspapers, or by generals 





at school prize-days. When the pundits 


advise scientists to learn something more, 
they make it too plain that they find it 
easier to give good advice than to take 
it themselves. 

Our society is indeed divided between 
the past and the future, and it will not 
reach a. balanced and. unified culture 
until the specialists in one field learn to 
share their language with those in an- 
other, The scientist has much to learn 
still, in language and thought, from the 
humane arts. But the scientist also has a 
share, a growing share, to contribute to 
culture, and humanism is doomed if it 
does not learn the living language and 
the springing thought of science. The 
bishops and the generals have some 
learning to do too: an enormous piece 
of learning if what they and I value is 
to survive, and society to become one. 
My subject is science as part of culture, 
and a scientific education as part of ou 
cultural education, because for lack of 
these life-giving parts the ancient cul- 
tures are dying at the roots. 


I] 


Here I am often stopped by those 
whose education and tastes are literary, 
because they find these claims puzzling. 
it is Sopho- 
cles and Chaucer and Michelangelo and 


They know what culture is: 


Mozart and the other figures round the 
Albert Memorial. And they 


know what culture is not: it not laundry 


base of the 


lists and sleeping-pills and the proved 
reserves of oil and the Statistical Digest. 
In short, culture is not a body of facts: 
but what is science but facts? How then, 
they ask, can science be a part of culture, 
and why should one learn science to 
become cultured? There is no scientist 
in the frieze of the Albert Memorial. 

I have corrected this mistaken view of 
science a number of times, and particu- 
larly in. my Carnegie lectures. to the 
Massachusetts Institute of Tec hnology. 
Therefore I will not stop to dispute it 
now except to say that it misses the very 
meaning of science; for science is not a 
set of facts but is a way of giving order, 
and therefore of giving unity and intel- 
ligibility, to the facts of nature. 

But I do not need to discuss this large 
question at present, because the history 
of education shows that, whatever cul- 
ture itself may be, the means by which 
we must teach it are always precise: as 
precise as my old schoolmaster learning 
Italian. When the Society for Establish- 
ment and Support of Sunday Schools 
was founded in 1785; it opened the path 
by which its teachers were to take the 
children into the Bible with the words: 
“Be diligent in teaching the children to 
read well.” About the same time, the 
great dissenting. academies (speaking 
held that all 


education must have for its end the pur- 


through Joseph. Priestley 


suit of truth and the practice of virtue; 
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and they taught both, as Oxford and 
Cambridge did not teach them, in a 
factual curriculum of logic and medicine 
and modern languages and mathematics 
and some science, Against this range of 
subjects, Lord Eldon long defended the 
culture of the old grammar schools; for 
example, in the famous case of the Leeds 
Grammar School in 1805; but even that 
dying culture was built, as Lord Eldon’s 
judgment insisted, on two precise sub- 
jects, Latin and Greek. The founding of 
the University of London on the initia- 
tive taken by the poet Thomas Campbell 
in 1825, the changes at Oxford and Cam- 
bridge about the same time, the rise of 
the Red Brick Universities later in the 
century—all these are signs of a pro- 
found buckling and shifting of culture. 
Sut they are not vague signs, and the 
changes they made are not imponder- 
able. They are precise changes in what 
was taught. 

The fact is that the syllabus of schools 
and universities is always in movement 
from the first of the two educational 
modes that I am examining here to the 
second: from vocation to culture. No 
doubt reading was first taught at Dame 
Schools as a strictly useful skill; certainly 
Latin and Greek were first taught at 
grammar schools for clerical use; and 
arithmetic and technical drawing and 
debating were taught in the Mechanics’ 
Institutes in order to help those who 
learned them to make their way in the 
world. I will remind you that the show 
of industrial drawings which the Society 
for the Encouragement of Arts, Manu- 
factures, and Commerce held is one of 
the beginnings of the Royal Academy. 

This example makes my point trench- 
antly. Some subjects in the syllabus 
remain vocational subjects; indeed, even 
their vocational use may shrink in time 
until, like spherical trigonometry and 
graphical statics, they shrink out of the 
syllabus, Other subjects turn out to have 
a wider range of uses; men find that, 
whether they are farmers or mechanics 
or bank clerks, they cannot do without 
them; and, above all, that they cannot 
do without them as members of society, 
whatever their profession. So in time 
these subjects cease to be the prerogative 
and the burden of specialists, and be- 
come general needs, English and arith- 
metic and history and now French have 
moved in this way, from the special to 
the universal, from the vocational sub- 
ject to a place in our culture, This is the 
sense in which I have defined a cultural 
subject. And it is this sense, this move- 
ment, that is now patent in the growth 
of science in our society. 


III 


Science was once the concern of spe- 
cialists, and now enters into the life of 
everyone. The switchboard and the mo- 
tor car, the treatment of flour and of 
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cigarette paper, the building of a créche 
and of an atomic pile, are our daily con- 
cerns; by these we move and act and live. 
We simply cannot dissociate ourselves 
from the hot-water system and the air- 
mail and frozen food and the Linotype 
machine. A nation unskilled iu se, a 
nation in which the screwdriver ind the 
fuse-box are still handled with suspicion, 
is today a backward nation. 

And this goes deeper than the me- 
chanics of earning our living. When a 
society is penetrated, as ours is, by tech- 
nical skills and erigines, the decisions of 
state cannot be taken out of the context 
of scienc 2. You cannot as a voter advo- 
cate a policy on myxomatosis with any 
responsibility unless you have a general 
sense both of the ecology and of the eco- 
nomics of rabbits. You cannot ponder 
the decisions that we have to make on 
the development of atomic energy with- 
out some understanding, among other 
things, of how human inheritance works; 
you have no right to talk about war and 
peace, and to vote for rearmament 01 
disarmament, without that. And no mem- 
ber of Parliament and no minister can 
make intelligent judgments on that most 
profound of contemporary issues, the 
fundamental 
atomic research, until he is at home in 


secrecy that surrounds 
the tradition of science since Giordano 
Bruno and Galileo, 

The fate of a nation may hang on an 
error of judgment here. Let me give you 
a slightly mischievous example. In 1945, 
the British Government published (as-a 
parallel to the American Government's 
Smyth Report) a White Paper on the 
wartime development of atomic energy. 
Among the documents in this White 
Paper is the directive by which Mr. 
Winston Churchill, as he then was, set 
up the project to make an atomic bomb. 
This directive begins with the words: 
“Although personally I am quite content 
with the existing explosives. 

This bland phrase is a monument to 
a nonscientific education, Think what it 
would have implied in a dictatorship 
in which, as the example of Germany 
shows, the dictator is surrounded by 
specialist advisers who are yes-men, and 
who are therefore bigoted and ignorant 
even in their specialty. In a dictatorship, 
Mr. Churchill's satisfaction with existing 
explosives would have been the end, not 
the beginning, of serious research toward 
an atomic bomb. The great man says 
that he personally is content with the 
existing state of science; who then would 
be strong enough to show discontent? I 
do not much care for atomic bombs my- 
self, but still less do I care to have them 
judged in phrases like Mr. Churchill's. 
In 1941, they might have weighed life 
and death between this country and Ger- 
many; and what brought down the scales 
was not the wisdom of statesmen, but 
the democratic tradition which caused 


Mr. Churchill to waive his own un- 
wisdom, 

This example shows us _ succinctly 
what voters and statesmen do not know. 
I have called Mr. Churchill's astonishing 
phrase a monument to a nonscientific 
education. For it could have been written 
only by a man, an intelligent man, who 
simply does not understand how big a 
million is. The difference between atomi« 
explosives and ordinary explosives is the 
difference between the length of a nu- 
clear bond and a molecular bond; and 
this is a factor of more than a million 
To suppose somehow that, in multiply- 
ing the energy of an explosive by a mil- 
lion, you are doing nothing very different 
from multiplying it by 2, or 5, or 10 
this is simply not to grasp the scale of 
the world. 

And the public does not grasp it. To 
say “ten to the sixth” to anybody today, 
however educated, is still to invite the 
reproof that one is stressing mere numeri- 
cal detail. The nonscientist lacks such 
conceptions, and their lack cripples his 
judgment in the modern world 

Here we reach the nub of what we 
mean by a culture. Of course, w« 


members of 


Oo not 
want Parliament to be 
atomic physicists or experts in virus dis 
eases; I do not even want them to b 
mathematicians, Why should they be? 
They are not literary critics or historians 
Yet, without being specialists, they know 
the difference between Milton and Kip- 
ling, and what sentiments each of these 
minds stands for. They know that Pitt 
and Napoleon were contemporaries and 
that, in the nature of things, the Indus- 
trial Revolution in England came befor: 
and not after the American Civil War 
But in the field of science, the voters and 
those whom they elect have absorbed no 
such implicit knowledge. They have no 
framework into which to fit new infor- 
mation, no standards to test it by, and 
no vocabulary with which to handle it 
If I were to say with enough solemnity 
that the stars must be very young because 
they are made of neurons and enzymes, 
no statesman would wink at me. Indeed, 
in Nazi Germany Himmler planned to 
found an institution to prove that the 
stars are made of ice. 
IV 

To make science familiar as a lan- 
guage, we must start in the schools. In 
England, a beginning has been made in 
the general science course in grammar 
and public schools, Yet this course still 
leans too far toward vocational detail, 
and is not bold enough in the belief that 
the concepts and principles of science 
are part of our culture. General science 
suffers, of course, from two handicaps: 
it has to be planned as part of the edu- 
cation of the scientist as well as of the 
nonscientist, and it has to be tied to the 
moderate and rather dull resources of 





school laboratories. I accept these handi- 


caps, but, even so, I want to fix our minds 
much more firmly on the lively nonscien- 
tist. What can I propose for him? 

First, I want to propose less mathe- 
matics than he studies now, but of a 
more practical kind, That is, I want to 
change the stress from mathematical 
manipulation to the meaning of the sales 
tax and the twinning rate. The language 
of mathematics is still taught as a dead 
language, nearly all grammar. I want 
instead to teach more translation, from 
the everyday facts into mathematics and 
thence back into the everyday. 

As one corollery, | believe that we 
need to make statistical methods part of 
the education of everyone in schools and 
universities: and this for two reasons. 
One is that only from statistics can the 
nonscientist learn to use averages and ap- 
proximations with confidence, to be un- 
afraid of dividing the national debt or 
the German battle losses by the popula- 
tion, and to know in his bones the differ- 
ence between a million and ten. The 
other is that modern mathematical sta- 
tistics is a new view of science, which | 
believe will transform it and will replace 
the mechanisms of Newton by the more 
subtle concepts of modern physics. 

There is another way in which I want 
to see the teaching of mathematics 
changed. I think we should be less pre- 
occupied with number and quantity and 
more with relations of order and arrange- 
ment. This vision of the world by shape 
and structure is, I think, characteristic 
of the newer sciences, and the mathe- 
matics teacher can help to make it 
familiar. 

I am thus brought to my _ second 
group of proposals, which concern phys- 
ics and chemistry. Here I think that we 
should make the atomic picture central 
to the teaching of both subjects much 
earlier than we do. There is no need to 


wait until the chemistry student gets to 


organic compounds, or the physics stu- 
dent to crystal structure. These pictures 
of the way atoms are assembled can be 
made real and exciting to the nonscien- 
tist, whose visual sense is often much 
stronger than his gift for handling either 
concepts or symbols, 

And I think the nonscientist can in 
the same way be inspired by the outlook 
of statistical mechanics, much more than 
by doing Boyle's law with a piece of 
barometer tubing. This is really the 
strength of the atomic model for the 
nonscientist, that it lends itself both to 
geometrical and to statistical thinking; 
and I should like to see it fully used for 
both. 

My third plea is for more biological 
teaching than we have now. There is a 
wealth of natural material and natural 
interest in plants and insects and the 
animal processes, which somehow we 
allow to wither in the grammar school. 
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And as in the other things that I have 
underlined, it has both a geometrical 
side, for example, in plant structure, and 
a statistical side, for example, in animal 
genetics. 

But more than this, I have the sense 
that biology offers us a path into scientific 
thinking by way of the pleasures of col- 
lecting and of skill of hand. Liking to 
collect, to observe, to draw, to take apart 
and to put together—this is how many 
children and adults of little other educa- 
tion find their way into the arts. And I 
feel that there is a way through these 
also into the sciences: a way that is valu- 
able exactly because it makes art and 
science one, as Leonardo da Vinci and 
Andreas Vesalius did. 

Fourth, I think we need to teach sci- 
ence, even at s« hool, not aS a collection 
but as an evolution of knowledge. I think 
this important for three reasons. Because 
it sees science as a_ historical develop- 
ment, it offers links with history and 
literature and geography that can give 
help and a vivid perspective to the non- 
scientist, Because it presents science as 
changing, questioning, and argumenta- 
tive, it can teach the methods of rational 
debate to everyone in the classroom, and 
this can be a lifelong lesson. But most 
important, the evolution of science goes 
to the heart of the scientific method: for 
it shows at each step how the logical de- 
duction from what seems to lie behind 
the known facts must be confronted with 
experience. We make an induction, we 
put the deductions from it to test, and 
on the results of the test we base a new 
induction. This to and fro between the 
logical and the empirical is the core of 
the scientific method, which nonscien- 
tists never seize because they do not see 
science as a progress. 

To these four general points I will add 
a fifth. It is that every boy and girl, every 
undergraduate, should do one small 
piece of personal scientific research. It 
need not be a pompous project, with 
much search among reference books and 
writing to distinguished strangers. It can 
be as simple as the pitch of an insect’s 
wing-beat, or the composition of a rock, 
or growing a crystal. What is needed is 
that it should take a little time, a little 
reading, and more thinking, and that it 
should be done alone. I believe that this 
small practical experience could change 
the light in which nonscientists see the 
long and unsung vigils of the solitary 
research worker. 

Vv 

I do not want at the moment to open 
the practical questions that these pro- 
posals raise, For example, if we put what 
I suggest into the syllabus, then we shall 
have to take something out. What is it 
to be? What can we sacrifice in the rich 
and in 
the ancient and forbidding history of 


distillate of human knowledge 





human error? [ have, of course, thought 
about this, and I hope at another time to 
discuss it; but now is not the time. For if 
I were to discuss now the merits of rival 
subjects in the syllabus, we should at 
once lose the sense of the urgency of 
what I propose. 

And it is urgent. Science must becom¢ 
as a subject part of our culture, or we 
shall fail, not to train scientists, but to 
preserve our culture. This is the dange1 
that the letters to The Times and th: 
prize-day speeches miss, They speak as 
if we need do no more than give a little 
erace and dignity to a few uncouth sci- 
entists. But the scientists are inheriting, 
they are conquering the earth, and if you 
do not speak their uncouth language, 
then you will sink to the status of the 
native yokels when the Normans overran 
England. 

I have called my article “The edu- 
cated man in 1984” in order to warn of 
this danger. It is certain that the edu- 
cated man in 1984 will speak the lan- 
guage of science, This is not at issue 
The issue is something else. Will the edu- 
cated man in 1984 be a specialist, a sci- 
entist or technician with no other inter- 
ests, Who will run his fellowmen by the 
mean and brutal processes of efficiency 
of George Orwell’s book? Or will he bi 
a statesman, an administrator, a human- 
ist who is at home in the methods of 
science, but who does not regard them 
as mere tools to efficiency? The choic« 
between 1984 and an earthly paradis« 
does not depend on the scientists but or 
the people for whom they work. And 
we are all the people for whom scienc 
works. 

H. G, Wells used to write stories in 
which tall, elegant engineers adminis- 
tered with perfect justice a society in 
which other people had nothing to do 
except to be happy: the Houyhnhnms 
administering the Yahoos. Wells used to 
think this a very fine world: but it was 
only 1984 or Aldous Huxley's Brave New 
World. A world run by spec ialists for the 
ignorant is, and will be, a slave world. A 
man of taste who sneers at machines, a 
housemaster with his eye on the prepond- 
erance of university scholarships in clas- 
sics, a civil servant who still affects to 
despise science, is abdicating his share of 
the future and walking with open eyes 
toward slavery. By leaving science to be 
the vocation of specialists, they are be- 
traying democracy so that it must shrink 
to what it became in the decline of 
Athens, when a minority of educated 
men (who had to-be paid to make a 
quorum ) governed 300,000 slaves, There 
is only one way to head off such disaster, 
and that is to make the educated man 
universal in 1984. This is the force of 
my argument here, to make the language 
of science part of the education, the cul- 
tural education, of the young who will 
have either to make or to suffer 1984, 
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English Style 


in Scientific Papers 


Many scientific papers published in 
Great Britain are written in a style quite 
different from that adopted by good Eng- 
lish authors. There would be no disad- 
vantage in that, if an improved version 
of our language had been invented for 
scientific papers. This, however, is not 
so. For clarity and directness one must 
turn to nonscientific authors. One hesi- 
tates to direct attention to this subject 
lest one be accused of setting oneself up 
as a stylist. There is no such intention 
here. It is proposed merely to suggest a 
few ways in which scientific papers could 
be made simpler, clearer, and more 
pleasant to read. 

To prevent any misunderstanding, it 
must be remarked at the outset that it is 
no part of my purpose to try to oppose 
the use of necessary scientific words. On 
the contrary, the precise use of certain 
technical terms, carefully defined and 
internationally understood, is an obvious 
necessity. We shall be concerned here 
with the words that stand between the 
technical terms. 

If one examines all those passages in 
scientific papers that are least in accord 
with good English style, one finds that 
there are three main kinds of error, 
which may be described briefly as those 
of grammar, grandiloquence, and Ger- 
man construction. 

It would be absurd to treat the sub- 
ject of grammar at any length here, since 
good advice on this subject is so readily 
available. Grammatical errors in scien- 
tific papers sometimes make it impos- 
sible to be sure what a sentence is in- 
tended to mean. In other cases the mis- 
takes are troublesome only because they 
distract the reader’s attention from the 
subject under discussion. The words end- 
ing in -ing (especially using) are very fre- 
quently misused. One repeatedly finds 
such statements as this: “Examining a 
capillary under the microscope, after 
staining with carmine, it resembles a 
homogeneous hyaline tube.” Yet anyone 
who is intelligent enough to carry out 
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scientific research at a university can 
easily grasp in 15 minutes everything 
that it is essential to know about 
the use of present participles and ger- 
unds. 

The menace of grandiloquence seems 
to derive from the time when doctors 
used many Latin words; and indeed these 
errors are much more common in med- 
ical and biological than in chemical and 
physical writings. It is difficult to ac- 
count for the fact that an Englishman 
will write “vide supra” when he means 
“see above.” It is noticeable that those 
who use Latin tags most freely do not 
always know enough of that language to 
realize that the word data is plural. 

Long words derived from Greek or 
Latin roots are often used for express- 
ing very simple ideas. When a man wants 
to say that something is visible to the 
naked eye on merely opening the body- 
cavity, he tries to make it sound grand 
by saying, “this phenomenon can be 
macroscopically observed upon laparot- 
omy.” Sometimes he uses short words, 
but chooses an elaborate way of express- 
ing himself. Thus, if he wants to refer to 
a sheet of metal about 1/100 in. thick, 
he says that it is “of thickness ~ 10-* 
in.” If his intention is to tell his readers 
that the longest of the six pairs of chro- 
mosomes in a cell is about three times as 
long as the shortest, he writes, “the max- 
imum size range of the six pairs as rep- 
resented by the ratio length of chromo- 
somes 1/length 
about 3/1.” 

The grandiloquent writer brings in ab- 
stract words where none is required, In- 
stead of writing “because the surface of 
the retina is spherical,” he substitutes “be- 
cause of the sphericity of the retinal sur- 
face.” Instead of saying that something 


of chromosome 6 is 


_is near the nucleus, he says that it “occu- 


pies a juxta-nuclear position.” 
Genteelism is allied to grandiloquence. 
People who think it polite to call a nap- 
kin a “serviette” have their counterparts 
in science, who cannot soil their mouths 
with paste or mash but must say “Brei” 
instead. Another example is “sacrificed” 
for “killed.” Allied to genteelism is the 
déliberate use—not just occasionally, but 


over and over again—of archaic words 
instead of their exact equivalents in plain 
modern English (for example, “save” for 
“except” ). 

Vogue-words have their place in the 
vocabulary of the grandiloquent; but 
what may be called negative vogue-words 
must also be mentioned here—perfectly 
good words that for an inexplicable rea- 
son must not be used. Why must the 
word about never be used by the gran- 


diloquent? Why must they always say 


“ “ 2” 6 


circa,” “ca., c.,” “approximately,” 
“of the order of,” and even 
What is the objection to “sepa- 
rate”? Why must “discrete” invariably 
be substituted? (A case can be made for 


the occasional use of “discrete,” 


“around,” 


>? 


when 
special emphasis on complete separation 
is necessary.) After is another negative 
vogue-word. 

Grandiloquence and related foibles, 
however, are not the worst enemies of 
good English. A still more serious and 
more insidious evil exists. 

In ordinary speech writing it would 
never enter anyone’s head to say “a tea 
containing cup”; one would naturally 
say “a cup containing tea.” Yet in scien- 
tific journals one will find (for example 
“iron containing globules,” when what is 
meant is “globules containing iron.” It 
is questionable whether the writers of 
such phrases have ever asked themselves 
why they adopt this construction, which 
is strange to our language and does noth- 
Why do they say “a 


hyaluronidase treated area” when they 


ing to improve it. 


mean “an area treated with hyaluroni- 
dase”? Why place a complex adjectival 
phrase before the noun, and why omit 
the clarifying Why | say 
“nonformalin containing fixatives” in- 


preposition? 


stead of “fixatives not containing for- 
malin”? Why “eight micra thick sec- 
tions” when one means “sections 8 u 
thick”? Or why does a man who would 
never dream of saying “the Jones asso- 
ciated people” write of “the nucleolus 
associated chromatin”? 

These, however, are relatively innocu- 
ous examples, compared with many that 
disfigure our scientific journals. “A 
methylene blue stained preparation of 
rabbit ear skin” is bad enough, but not 
quite so bad as “Dytiscus red flight mus- 
cle sections” or “the use of acidified (by 
HNO, ) or alkalized (by ammonia) solu- 
tions of silver.” Even these, however, are 
not the worst English that it is possible 
to write, if one is determined to pile up 
qualifying words other than adjectives 
in front of the noun they qualify. The 
limit is perhaps reached by “adenosine 
triphosphate activated actomyosin con- 
traction.” (To spare the reader trouble, 
I may mention that this means the con- 
traction of actomyosin, activated by 
triphosphate.) These are 
words put together without the slightest 
attempt at clarity or any consideration 


adenosine 
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for the reader. The phrase is worse than 
merely illiterate: it is rude. 

This piling-up before a noun of words 
that are not adjectives, but are used ad- 


jectivally, is rather a new fashion in Eng- 
lish scientific writing. It was seldom seen 
in Britain a quarter of a century ago. 
There can be scarcely any doubt about 
its origin. That many American scientists 
are of German descent is obvious when 
one looks at lists of authors in journals 
published in the United States. The 
process of piling up adjectival phrases is 
familiar to everyone who knows the Ger- 
man language. It does not make for 
clarity. It comes naturally to a German 
to write “die einzigen, durch unmittel- 
bare Beobachtung sicher zu ermittelnden 
Stellen” or “das von dem Objectiv-sys- 
tem in der der Lichtquelle zugeordneten 
Ebene entworfene Beugungsspectrum.” 
Unnecessarily difficult though this con- 
struction may seem to an Englishman, 
yet the German language does at least 
help us, through the inflection of the 
words, to follow our path through such 
passages as these. But when this kind of 
construction is forced artificially on our 
much less inflected tongue, and the 
prepositions are omitted, all pretence of 
clarity is lost. 

The German-American style did not 
originate with men who had set them- 
selves the high ideal of improving our 
language as a vehicle for scientific ideas. 
It was, on the contrary, the product of 
childhood, introduced by people whose 
parents had spoken in sentences con- 
structed in their native, German way. It 
is strange indeed that an Englishman or 
Scot, accustomed since infancy to a sim- 
ple syntax, with logical order of words, 
should copy a German-American imita- 
tion of English just because he happens 


to be writing in a scientific journal. Our 
own language, as written by those who 
know and love it, can scarcely be sur- 
passed for clarity, directness, and sim- 
plicity. 

It is noticeable that scientific books 
published in the United States are often 
written in a style that is close to ordinary 
English (though the American people 
have their own special words, spellings, 
and phrases). The difference in style be- 
tween American books on one hand and 
papers on the other suggests that the 
publishers correct the style of writing 
where necessary while the editors of 
journals do not. It must be remarked that 
the German influence is altogether lack- 
ing from some American scientific pa- 
pers which are models of lucidity and 
good style. A paper by Michaelis (7) on 
the reaction of dyes with nucleic acids 
may be quoted as a particularly fine ex- 
ample. 

How can the standard of English in 
scientific journals be improved? One 
thinks at once of the obvious works of 
, Partridge (3 
4). Quiller-Couch’s lecture 
“On jargon” (5 


referenc e of Fowler 2 
and Gowers 
is packed with good ad- 
vice and horrid examples. The teachers 
of English in our schools could help very 
much, if they were to study the errors 
made in scientific papers and base their 
instruction to science students on their 
findings. Style, however, is largely de- 
reading 
makes good writing. One could almost 


pendent on example. Good 
imagine that some of the contributors 
to our scientific journals had never read 
German-American. Yet 
good examples abound, in books of 


anything but 


widely different scope. A trio so diverse 
as Macaulay, P. G. Wodehouse, and Sir 
Winston Churchill! have this in common, 


Suggestions for 


Contributors to Sczence 


To assure publication of papers with a 
minimum of delay and to provide read- 
ers with subject matter of a wide range 
and general interest, the AAAS editorial 
board has established the following poli- 
cies. 

Papers submitted by members and non- 
members of the AAAS will receive equal 
consideration for publication. Material 
that is not considered suitable for pub- 
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lication by the editorial board will be 
returned to the author, and it cannot be 
the subject of continuing correspondence. 


Types of Articles 


1) Lead articles. Lead articles varying 
in length from about 1000 to 10,000 
words are invited for consideration. 





that their English is lucid. There is no 
dearth of good examples to suit every 
taste. 

A strange fact that gives some basis for 
optimism is this. When an author has 
finished the scientific part of his paper, 
he often addresses a note of general in- 
formation to the reader. At this point he 
suddenly discloses for the first time that 
he can write English, for his ideas are 
clearly expressed. If one wished to trans- 
late what he now says into the style 
adopted in the rest of the paper, one 
would have to write something like this: 
“Some related interest possessing obser- 
vations by the present writer et al. will 
1093910 discrete 
6). The fact that he 
does not write like that shows that he 


be the subject of ca, 
communications” 


need not have done so in the body of the 
paper. 

One last, necessary word. The best 
English writers occasionally use some of 
the strange constructions mentioned in 
this article, often to produce a special 
effect for a particular occasion. They do 
so, however, only at long intervals. The 
greater part of their writing is so smooth 
and fluent that the reader forgets that 
he is reading and knows only that he is 
absorbing ideas. 
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indebted to A. C. Hardy for a careful criticism 
of the first draft of this article. 


These may be general articles or reviews 
of recent advances in some field. Authors 
should keep in mind the broad audience 
of Science and should employ reasonably 
nontechnical language that will be in- 
telligible to most readers. 

2) Reports and Letters. All articles 
commonly called technical papers and 
communications, as well as letter-to-the- 
editor type of comments, are now placed 
in one department. Reports of research 
should be limited to four double-spaced, 
typewritten pages (about 1200 words). 
This includes the space occupied by fig- 
ure or table, references, and author’s 
name and affiliation. However, state- 
ments of conclusions without supporting 
data will not be accepted. Such data 
should be included to the extent neces- 
sary. Illustrative material should be lim- 
ited to one table or one figure. 

Brief announcements of completed 
work or observations varying in length 
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from several sentences to approximately 
600 words will usually be given priority 
for publication. These may be reports of 
significant research that will be described 
in detail in an archive journal. Support- 
ing data or a comprehensive account of 
the work should be included in the letter 
of transmittal for the guidance of the 
referees. 

Letters to the editor are usually com- 
ments on previously published articles. 

Every effort will be made to publish 
papers promptly. This will require the 
cooperation of authors, who should fol- 
low these suggestions: (i) give special at- 
tention to concise expressions; (ii) sup- 
ply clear figures that unquestionably are 
see that 
manuscripts are submitted in the form 
and style used by Science, especially with 


suitable for reproduction; (iii 


regard to references, figure legends, table 
on the 
galley proof, limit alterations to typo- 


headings, and abbreviations; (iv 
graphic and factual errors; (v) return 
galley proof promptly. 

Every article, communication, or book 
review is accepted with the understand- 
ing that it has not been published or ac- 
cepted for publication elsewhere. (Occa- 
sionally an important article is reprinted 
from, or simultaneously printed with, an- 
other periodical, usually one not readily 
available to readers of Science, but this is 
always done by special arrangement with 
the author. 

An article should receive a thorough 
review before submission, if possible by 
someone other than the author. If a 
manuscript is returned to an author for 
a thorough revision, the revision date will 
be regarded as the “Received” date for 
the article. 

All manuscripts are to be submitted in 
duplicate, in order to expedite reviewing 
by referees and editorial processing. In 
the event that a paper is returned to an 
author for revision, one copy will be re- 
tained in the editorial office pending final 
disposition. 


Preparation of Manuscript 


For the first copy of the typescript, use 
a good grade of bond paper, 8.5 by 11 
inches. All copy, including quotations, 
footnotes, tables, literature references, 
and legends for figures, should be double- 
spaced. Leave margins of at least 1.5 
inches at the sides and at the top and 
bottom. Pages that are heavily corrected 
should be retyped. Do not insert correc- 
tions and additions lengthwise in the 
margin; the printer works with the type- 
script mounted in a frame that exposes 
only a few lines at a time. 

Changes in copy and proof. All correc- 
tions in manuscript and proof should be 
transmitted to the editorial office in 
Washington, not to the printer. 

Illustrations. A brief legend should be 
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provided for each diagram, graph, map, 
and photograph. It should not be incor- 
porated in the figure. All legends are set 
in type by the printer and, hence, should 
be typed double-spaced, on a separate 
sheet of paper. 

On the margin or back of each illus- 
tration, write in pencil the number of the 
figure, name of the author, and abbre- 
viated title of the article. All illustra- 
tions should be packed carefully with 
cardboard to avoid damage in mailing. 
Cracks and marks made by paper clips 
or pressure of writing ruin photographs 
for reproduction. 

Line drawings should be made with 
India ink on heavy white drawing paper 
or blue tracing cloth. Ruled coordinate 
paper may be used for graphs, provided 
that it is printed in light blue; the im- 
portant coordinate lines and scale mark- 
ers that are intended to appear in the 
reproduction must be ruled in India ink. 

A good size for a drawing is twice that 
desired for the printed figure, with all 
lettering and line thicknesses similarly 
enlarged. One-column-width illustrations 
are reproduced 24% inches wide; two- 
column width illustrations, 4-9/16 inches 
wide; three-column width illustrations, 
6-15/16 inches wide. 

Diagrams little detail 
should be planned so that the printed 
figure can be made one column wide. For 
presenting apparatus, a line drawing is 
usually better than a photograph. 


containing 


Photographs should have a_ glossy 
finish. For satisfactory reproduction, a 
print must be unblurred and must show 
sharp contrast between light and dark 
areas. 

When it is desirable to indicate the 
magnification in photomicrographs, the 
scale in microns (or other suitable units 
should be drawn directly on the print 
rather than indicated in numerals in 
the legend. This allows more flexibil- 
ity in scaling for reduction and, hence, 
greater accuracy in indicating size of the 
subject. 

Tables, Each table should be typed on 
a separate sheet and should be provided 
with a title. Tables should be numbered 
consecutively with Arabic numerals. 

References and notes. The only foot- 
notes are to be those appended to tables 
and the author’s affiliation in lead ar- 
ticles. All other explanatory notes, in- 
cluding acknowledgments and authoriza- 
tion for publication, and literature ref- 
erences are to be numbered consecutively 
and placed at the end of the article, 
under the “References and 
Notes.” 

Date of publication. Although an au- 
thor will not be notified of the particular 
issue in which his paper will appear, re- 
ceipt of galley proof is a fair indication 
that publication is .imminent—usually 
within 3 weeks. If such a schedule is to 
be maintained, it is essential that the 


heading 


author mail his corrected galley proof to 
the editorial office (1515 Massachusetts 
Ave., NW, Washington 5, D.C.) within 
24 hours after receiving it, and that he 
refrain from making extensive alterations. 

Reprints. Reprint orders are handled 
by the printer, Business Press, Inc., Lan- 
caster, Pennsylvania. An order form will 
be sent to the author along with the gal- 
ley proof. If reprints are desired, this 
form should be filled out and promptly 
returned to Business Press. Any subse- 
quent correspondenc e concerning re prints 
should also be addressed directly to 
dusiness Press. In the case of authors liv- 
ing outside the U.S.A., the printer re- 
quires payment in advance for reprints 
and postage. 


Preparation of Graphs 


These suggestions do not comprise a 
comprehensive set of suggestions but 
merely emphasize certain practices that 
often are disregarded. Most of the rec- 
ommendations are in accord with those 
made in American Standards Association 
publication Z15.3. 

Not more than three or four curves 
ordinarily should be shown on the same 
graph, although more may be included 
in the case of a family of well-separated 
curves. Use a solid line for an especially 
important curve and dashed, dotted, or 
lighter solid lines for the other curves. 
No curve or coordinate ruling of the 
graph should run through any lettering 
or outlined circles, triangles, and so forth, 
that are used to indicate plotted points. 

Coordinate rulings should be limited 
in number to those needed to guide the 
eye in making a reading to the desired 
degree of approximation. Short scale 
markers, or “ticks,” may be inserted be- 
tween rulings if this is desirable. The rul- 
ings should be light enough not to dis- 
tract attention from the curves being 
presented. 

Lettering should be placed so as to be 
easily read from the bottom and from the 
right-hand side of the graph; that is, the 
lettering should face either the bottom 
or the right-hand side of the drawing. 

Explanatory comments, supplementary 
data, or formulas should be placed in 
the figure legend or in the text. The ex- 
ception to this rule is the case where there 
are several curves on the same graph that 
need separate identification; if practi- 
cable, they should be identified by brief 
labels placed close to the curve (horizon- 
tally or along the curve) rather than by 
single letters or numbers requiring a key. 

If it seems necessary to place supple- 
mentary information on the drawing 
proper, the lettering should be kept 
within the vertical and horizontal limits 
of the curves or other essential features 
of the drawing. Otherwise the space oc- 
cupied by the drawing may be needlessly 
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iarge, or else the drawing may have to 
be reduced in reproduction, often to the 
point where the lettering or other details 


are illegible. 

Scale captions should be placed out- 
side the grid area, usually at the bot- 
tom toward the right for the horizontal 
scale and at the left-hand side toward the 
top for the vertical scale. The scale cap- 
the name of 
its symbol, if 


tion should consist of (i) 
the variable plotted, (ii 
one is used in the text, and (iii 
entheses, the abbreviation for the unit 
lb /in.? 


in par- 


of measure; thus, Pressure p 
Avoid using such captions as “Pressure 
in lb/in.2” and “Pressure in lb per sq. 
in.” The technical terms, symbols, and 
abbreviations on a drawing should be in 
accord with those used in the text of the 
article. 

The horizontal and vertical scales for 
a graph should be chosen with care, so 
as to give a correct impression of the 
relationship plotted, for the choice of 
scales has a controlling influence on the 
apparent rate of change of the dependent 
variable. Except where a visual compari- 
son of plotted magnitudes is important, 
the bottom (abscissa) and extreme left- 
hand (ordinate) coordinate lines need 
not represent the zero values of the vari- 
ables plotted: this often results in a more 
effective graph as well as a saving of 
space. 

The numerals representing the scale 
values should be placed outside the grid 
area. If the scale values are smaller than 
unity and are expressed in decimal form, 
a cipher should always precede the deci- 
mal point; thus, 0.20, not .20. 

The use of many ciphers in scale num- 
bers should be avoided, and the best way 
to do this is to reexpress the quantity 
plotted in terms of a larger unit of meas- 


urement. For example, suppose that 


News 





Juclear Tests 


The U.S. Atomic Energy Commission 
announced on 2 Apr. the sixth atomic 
« plosion by the Soviet Union in the last 
8 months. A Soviet test series, which in- 
cluded one large hydrogen blast, started 
last summer. Three smaller explosions 
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originally the scale numbers are 15 000, 
20 000, 25 000... and that the scale 
caption is “Pressure (lb/in.?)”; these 
scale numbers can be changed to 15, 20, 
25..., provided that the unit is changed 
to 10° lb/in.? If, in this example, the 
data are correct to three significant fig- 
ures and it is desirable to indicate this 
fact, then the scale figures should be 1.50, 
2.00, 2.50 ..., and the unit, 10* Ib/in.? 
Never use captions of the types: “Ve- 
locity «103 in ft/sec” and “Velocity 
ft/sec x 10° They are ambiguous, 
since they do _ not clearly 
whether the scale numbers have been or 


indicate 


are to be multiplied by 10%. 


Book Reviews 


In general, unsolicited book reviews 
are not considered for publication. The 
editors reserve the right to reject so- 
licited reviews. 

Anyone who undertakes to prepare a 
book review has accepted certain obliga- 
tions: to the author, to the publisher, 
to the editor, to the reputation of the 
journals, and especially, to the reader. 

The reviewer should consider what a 
reader might like to know about a book. 
Is it a good book of its kind? In what 
way is it better or worse than its prede- 
What field does it cover? To 
what audience is it addressed? If the 
book is written for a popular audience, 


cessors? 


the reviewer should judge how success- 
ful it is for that audience. Would it be 
a good book to own? How well does it 
fulfill the stated aims of the author? 
If it is not a first edition, how has it been 
changed, if at all? 

The reviewer owes it to the author, 
who has undoubtedly spent much time 
and effort on the book, to be fair. He 


of Science 


were detected in August and two more 
have been reported this spring. 

The announcement followed by a few 
hours word from the AEC that 15 news- 
men and Civil Defense officials will be 
permitted to observe a United States 
nuclear test at the Pacific proving 
grounds at Eniwetok about 1 May. The 





should not magnify minor errors out of 
proportion to their importance, but he 
should point out without rancorous or 
polemical outbursts any weaknesses, im 
portant errors, or misconceptions. In 
short, the reviewer should give an ap- 
praisal of the book, not of the author. 
If it is a generally good book with some 
faults, or a generally bad book with some 
good points, this should be made clear to 
the reader. If the book lies outside the 
field of the reviewer’s competence, which 
may mean that its title is misleading, he 
should return it to the editors, or, if 
someone he knows is competent both in 
the field of the book and in writing re- 
views, he should turn the book over to 
him for review and notify the editorial 
office. If the book does not merit a re- 
view, the editorial office should be noti- 
fied promptly. 

Promptness in a book reviewer is an 
especially desirable virtue. The longer the 
lapse between publication of a book and 
its review, the less valuable the review. 

Reviews should be no longer than nec- 
essary. An optimum length is between 
200 and 300 words, an approximate up- 
per limit is 650 words. The length of a 
review need not be proportional to the 
merit of a book. In fact, the relation may 
be one of inverse proportion, for a book 
with some merit and many defects may 
require a long review. 

The writing should be clear and con- 
cise, and the reviewer should remember 
that he is writing for some nonscientists 
as well as for specialists in one or another 
field of science. The reader should be 
able to tell whether or not the books re- 
viewed in fields other than his own have 
merit. A librarian, for example, should 
be able to decide from the review whether 
or not the book in question should be 
purchased for library use. 


AEC spoke of it as a “megaton range nu- 
clear detonation.” One megaton is the 
equivalent of 1 million tons of TNT. 

The United States set off a hydrogen 
explosion at Eniwetok in March 1954 
with a force reportedly equivalent to 14 
million tons or more of TNT. By com- 
parison, the Hiroshima atomic bomb 
yielded the equivalent of 20,000 tons of 
TNT. 

The State Department has sent a 
note to the Japanese Government con- 
cerning the Pacific nuclear tests that in- 
cludes the following statements. 

“The United States is second to none 
in its desire for the safeguarded control 
and reduction of armaments, including 
nuclear weapons. . . . 

“The United States Government is 
convinced that the proposed nuclear 
tests are vital to its own defense and the 
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defense of the free world because the 
possession and competence in the use of 
nuclear weapons by leading nations of 
the free world are the chief deterrent to 
aggression and to war... 

“The United States Government is 
convinced that no world-wide health 
hazard exists from the past or planned 
tests. In this connection the United 
States proposed a_ resolution unani- 
mously adopted by the United Nations 
Tenth General Assembly establishing a 
scientific committee on radiation, of 
which Japan is a member, to facilitate 
pooling and distribution of all available 
scientific data on the effects of radiation 
upon man and his environment. During 
the forthcoming tests the United States 
will make every effort to eliminate any 
danger and to minimize any inconveni- 
ence to maritime commerce and _ fish- 
ae 

“In view of precautions which will at- 
tend the tests and the widespread dis- 
semination of information with respect 
to maximum permissible levels of radia- 
tion, the United States Government an- 
ticipates no economic losses from radio- 
active contamination of marine life.” 


Meteorological Buoy 


\ robot marine weather station, so 
compact it can be anchored like a navi- 
gational buoy to send weather data 
from remote areas, has been developed 
by the National Bureau of Standards. 
The buoy can be left unattended for as 
long as 6 months. Preliminary tests in 
Chesapeake Bay show that the station 
has a radio range of more than 800 miles. 
If moored in certain areas of the Carib- 
bean, it might give warning of forming 
hurricanes. 

The station is 20 feet in length and 
10 feet wide, with a draft of slightly 
more than 3 feet. It is constructed of 
aluminum and other nonmagnetic alloys. 

The vessel, which has two masts, can 
be anchored in waters as deep as 3600 
feet. Four watertight wells extending be- 
low the deck hold all the electronic and 
meteorological equipment assembled in 
compact, shock-mounted units. 


U.N. Economic and 
Social Council Agenda 


The 21st session of the United Nations 
Economic and Social Council opened in 
New York on 17 Apr. Scientific items to 
be considered, as they appear on the 
provisional agenda, are as follows. 

International cooperation on cartog- 
raphy. The council will have before it a 
report of the Secretary-General empha- 
sizing three points on cooperation in this 
field. 
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The first deals with the United Nations 
Regional Cartographic Conference for 
Asia and the Far East which was held at 
Mussoorie, India, in February 1955 and 
with the recommendations adopted there 
which are of particular concern to the 
United Nations. The recommendations 
were that the United Nations assist gov- 
ernments in the solution of various prob- 
lems, such as limits of mapping responsi- 
bility for the International Map of the 
World on the Millionth Scale, first-order 
triangulation and leveling connections 
between neighboring countries, and grav- 
ity observations at sea, as well as 
strengthening cooperation in cartog- 
raphy. 

The second point refers to continued 
consultations with governments on the 
adoption of a standard method of writ- 
ing geographic names on maps, as re- 
quested by the council at its 15th session. 

The third point concerns means to 
further the completion of the interna- 
tional one-millionth map of the world, 
as requested by the 15th session of the 
council. 

International cooperation with respect 
to water-resource development. At its 
18th session, the council considered an 
interim report which noted that in many 
areas the supply of water is proving in- 
adequate to meet the growing demand, 
that this is a deterrent to economi 
growth, and that the situation calls for 
full knowledge of all water resources and 
for their management in a fashion per- 
mitting maximum benefits from them. 
The interim report singled out a few 
areas in which it was felt that interna- 
tional action should be taken and ex- 
amined ways and means of coordinating 
activities at different levels. 

The suggestions of the interim report 
met with wide acceptance in the council 
and led to the adoption of a resolution 
which requested that the Secretary-Gen- 
eral pursue along the proposed lines the 
endeavors toward strengthening inter- 
national technical cooperation and re- 
port to the council on the results with 
recommendations on further appropriate 
action. 

This report of the Secretary-General 
reviews the progress made during the 
past 2 years at the international and re- 
gional levels and singles out some impor- 
tant problems for further consideration 
by the United Nations. 

World calendar reform. In the sum- 
mer of 1954, the council discussed a 
proposal by India that the United Na- 
tions should adopt a plan prepared by 
the “World Calendar Association, Inc.” 
for the reform of the Gregorian calendar. 
The objective of the plan is the adoption 
of a new universal and invariable cal- 
endar based on astronomical data and on 
the movement of the earth around the 
sun. 


The council asked the Secretary-Gen- 
eral to obtain the views of governments 
on the desirability of calendar reform 
and placed the matter on the agenda of 
its 19th session, in the spring of 1955. At 
its 19th session, the council decided to 
defer the question to its 21st session. 

Studies on atomic energy as a factor 
in economic development. The United 
States is proposing this item, as a matter 
of urgency, with a view to having pre- 
pared for submission to the council at 
an early session an analysis and evalua- 
tion of reports and materials available 
concerning the possible uses of atomi 
energy for purposes of economic develop- 
ment, particularly of underdeveloped 
countries. 

Convening of an international con- 
ference on the creation of new resources 
of energy and materials. This item has 
been placed on the supplementary list at 
the request of France. In an explanatory 
memorandum, France explains that a 
general raising of the standards of living 
cannot be brought about simply by the 
conservation of existing resources but de- 
pends, above all, on the creation of new 
resources. These resources Can be cre- 
ated (i) either in the field of energy, by 
the rational use of new sources of power 

atomic energy, solar energy, wind en- 
ergy, tidal energy, and so forth), or (ii 
in the realm of materials available by 
the investigation of natural resources 
that have not yet been exploited (new 
materials derived from the sea, and so 
forth), and, more generally, by the de- 
velopment of methods that will enable 
man to control natural conditions (tech- 
niques concerned with artificial rain, 
soil improvement, cultivation without 
soil, and so forth 


AAAS Theobald Smith Award 


Nominations are requested for the 
AAAS Theobald Smith award of $1000 
and a bronze medal, which has been 
given yearly since 1937 (except for a 
lapse during the war years) by Eli 
Lilly and Company under the auspices 
of the AAAS. The award will be pre- 
sented at the association’s 123rd meeting 
in New York, 26-31 Dec. 

The prize is given for “demonstrated 
research in the field of the medical sci- 
ences, taking into consideration inde- 
pendence of thought and originality.” 
Any U.S. citizen who was less than 35 
years of age on | Jan. 1956 is eligible. 
Research is not judged in comparison 
with the work of more mature and ex- 
perienced investigators. The vice presi- 
dent of AAAS Section N—Medical Sci- 
ences and four fellows will form the com- 
mittee of award. 

Nominations may be made by fellows 
of the AAAS. Six copies of all data to be 
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submitted should be sent before 1 Sept. 
to the secretary of Section N, Dr. Allan 
D. Bass, Department of Pharmacology, 
Vanderbilt University School of Medi- 
cine, Nashville 5, Tenn. 


Idaho Reactor Damaged 


The U.S. Atomic Energy Commission 
has announced that the core of the ex- 
perimental breeder reactor No. 1 at the 
Reactor Station in 
Idaho was damaged in an experiment 


National Testing 
to determine the behavior of the reactor 
during sudden power increases. On 29 
Nov., during a planned power surge in 
the course of the final experiment of a 
series, a verbal instruction to shut the 
reactor off was misunderstood, and as a 
result enough heat was produced to dam- 
age the core. 

Some radioactivity was released within 
the building, which was promptly evacu- 
ated. No significant radiation exposure 
or damage other than to the core oc- 
curred as a result of the experiment. The 
full extent of the damage to the core 
will not be determined until it can be 
removed and examined. It is believed 
that the heat generated was sufficient to 
cause at least partial melting. 

Work is underway to remove the core. 
It is believed that portions of the core 
structure will have to be replaced to put 
the reactor into operating condition if 
additional experimental work with the 
reactor is considered desirable. The re- 
actor was designed and is operated by 
Argonne National Laboratory. 


News Briefs 


BThe Atomic 
announced formation of a Committee for 
Standards that will 
work toward establishment of national 
AEC-certified standards. Standards will 
be established on the basis of U-235 and 


Energy Commission has 


Uranium Isotopic 


U-238 content and of total uranium con- 
tent. Based on this group of primary 
samples, the AEC will prepare and dis- 
tribute certified samples. Generally rec- 
ognized standards of this sort will be of 
value both in Government operations 
and private industry for a variety of com- 
parison purposes associated with analyti- 
cal work. 


® West Germany’s first refrigeration and 
speed laboratory for testing airplane 
equipment has recently been completed 
at Brunswick under the auspices of the 
German Research Authority for Avia- 
tion. 


® Ornithologists at the Cornell University 
Laboratory of Ornithology have suc- 
ceeded in recording for the first time the 
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voices of two very uncommon birds, the 
whooping crane and the trumpeter swan, 
The whooping crane is North America’s 
second rarest bird and is nearly extinct; 
the trumpeter swan is the fourth rarest. 
Both species often call in duets, the 
female adding her voice to the trumpet- 
ing of the male. The Cornell group had 
already recorded the voice of the rarest 
species, the ivory-billed woodpecker. 
Third in rarity, the California condor, 
is believed to be nonvocal. 


® The Wix auditorium of the Weizmann 
Institute of Science, Rehovoth, Israel, 
was dedicated on 3 Apr. in the presence 
of 500 persons who were attending the 
opening of the International Symposium 
on Macromolecuiar Chemistry. The 
$500,000 auditorium is the gift of Mi- 
chael Wix, British cigarette manufac- 
turer. It was built for the symposium, 
which was the first international confer- 
ence on S¢ ien¢ e held in Israc l. 


Scientists in the News 


ROGER W. RUSSELL, professor and 
head of the department of psychology at 
University College, England, 
has been appointed executive secretary 
of the American Psychological Associa- 


London, 


tion. Before going to London in 1949, 
Russell had been associate professor of 
psychology at the University of Pitts- 
burgh. He will return to the United 
States in July. 

Russell 


FILMORE SAN- 


FORD, who has resigned to become as- 


replac es 


sociate director for scientific studies of 
the Joint Commission on Mental IIIness 
and Health. The commission was estab- 
lished as the result of special legislation 
that permitted the appropriation of $1,- 
250,000 in Federal funds to support na- 
tionwide studies of mental health. 


ROBERT L. CLARK, formerly of the 
Office of Defense Mobilization, has 
joined the National Science Foundation 
to serve as executive secretary of the Na- 
tional Committee for the Development 
of Scientists and Engineers [Science 123, 
662 (20 Apr. 1956 
committee on 3 Apr., President Eisen- 
hower “The National 
Foundation will provide staff services for 


. In establishing the 


said: Science 
the Committee and provide leadership 
to other departments and agencies in 
carrying forward activities which will 
contribute to a solution of the problem.” 


ALBERT G. HOGAN, 
emeritus of animal nutrition at the Uni- 
versity of Missouri, received the $1000 
Osborne and Mendel award of the Amer- 
ican Institute of Nutrition at its annual 
meeting on 18 Apr. He was honored “for 
his development of synthetic rations for 


professor 





use in nutritional studies and for his origi- 
nal investigations in the field of _ bio- 
chemistry and nutrition, which have made 
him one of the greatest contributors to 
the development of our present knowl- 
edge of animal nutrition.” 


DORLAND J. DAVIS has been ap- 
pointed associate director of the National 
Institute of Allergy and Infectious Dis- 
eases, Bethesda, Md. In the newly estab- 
lished post Davis, who has served since 
1954 as chief of the Laboratory of In- 
fectious Diseases, will be responsible for 
the planning, organization, and direction 
of the institute’s research program in 
Bethesda and its field station in Hamil- 
ton, Mont. 


RAYMOND W. HESS of the Na- 
tional Aniline Division, Allied Chemical 
and Dye Corporation, has received the 
Jacob F. Schoellkopf medal of the West- 
tern New York Section of the American 
Chemical Society “for outstanding con- 
tributions to the solution of the chemical, 
social and economical problems associ- 
ated with the control of pollution, and 
for devoted service to the Western New 
York Sec tion 
and historian.” 


as officer, committeeman 


CLIFTON G. FOUND, for 9 years 
research director for the General Elec- 
tric Lamp Division, Cleveland, Ohio, 
and its technical adviser since 1951, re- 
tired from active service on 30 Mar. He 
has served G.E. for more than 40 years. 

A native of Canada, Found attended 
the University of Toronto, where he re- 
ceived both his B.A. and Ph.D. in physics. 
He joined G.E. at Schenectady in 1916, 
where he was put in charge of lamp re- 
search in 1936. He transferred to Nela 
Park, Cleveland, in 1942 to serve as re- 
search director in what is now the Ad- 
vanced Lamp Development Laboratory. 
He has written many scientific articles 
and holds a score of patents. Found ex- 
pects to reside permanently in Bay City, 


Mich. 


WILLIAM H. ARMISTEAD, direc- 
tor uf the research and development di- 
vision at Corning Glass Works, Corning, 
N.Y., has been elected a vice president 
of the company. 


GEORGE N. PAPANICOLAOU, 
professor emeritus of clinical anatomy, 
Cornell University Medical College, has 
been selected as the recipient of the $5000 
Passano Foundation award for 1956. He 
will receive the award in Chicago on 13 
June during the week of the American 
Medical Association convention. He is 
being honored for his fundamental re- 
searches in exfoliative cytology, now 
widely applied in the early detection of 
cancer, espec ially of the uterus. 
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GEORGE E. KIMBALL, a chemical 
physicist and pioneer in operations re- 
search, will join the staff of Arthur D. 
Little, Inc., Cambridge, Mass., as science 
adviser on 1 July. Kimball, a member 
of the Columbia University faculty since 
1936, will collaborate on the general 
guidance of the company’s scientific ac- 
tivities. 


YADOLLAH SHARIF, chief of the 
veterinary section, and RAHMA TOL- 
LAH DEYHIMY, chief of the food in- 
spection section of the animal affairs de- 
partment of the Iranian Army, arrived 
in Washington, D.C., on 2 Apr. for a 
6-week tour of installations of the Army, 
the Public Health Service, the Quarter- 
master Corps, and the Department of 
Agriculture, 


EDWARD U. CONDON. who is‘at 
present serving as visiting professor of 
physics at the University of Pennsylvania, 
will be a visiting lecturer in the depart- 
ment of physics at the University of Wis- 
consin, 25 June-17 Aug. He will teach a 
course in quantum mechanics and con- 
duct a graduate seminar in solid-state 
physics. 


MAURICE W. HALE has been 
named director of the division of veteri- 
nary medicine at the Walter Reed Army 
Institute of Research, Washington, D.C. 
Before joining the Walter Reed staff, 
Hale was for 3 years in charge of ail the 
U.S. Army veterinary activities in Eu- 
rope, with headquarters in Heidelberg. 
He succeeds CHESTER A. GLEISER, 
who until his assignment to Germany 
next July will continue in the veterinary 
division as deputy director. 


CHARLES D. SWARTZ of Johns 
Hopkins University will join Union Col- 
lege on | Sept. as associate professor of 
physi Ss. 


Grants, Fellowships, and Awards 


@ The U.S. Public Health Service has 
announced a new procedure to expedite 
the processing of research grant applica- 
tions for those requests that do not exceed 
$2000 plus indirect costs and do not ask 
support for more than | year. Such ap- 
plications will be accepted and processed 
on receipt and will not be subject to the 
usual submission deadlines. 

Council recommendations can be ex- 
pected on these applications from 1 to 4 
months from the time of submission. 
These procedures do not apply to requests 
for supplements to existing grants. Ad- 
dress all applications, as well as requests 
for forms or additional information, to 
the Division of Research Grants, National 
Institutes of Health, Bethesda 14, Md. 
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®The American Heart Association has 
announced awards totaling $830,000 to 
131 scientists for cardiovascular research 
to be conducted during the 12 months 
beginning 1 July. These grants raise to 
more than $14 million the research 
funds aliocated by the Heart Association 
and its affiliates since the organization 
health 


became a_ national 


voluntary 
agency in 1948. 

The most recent awards provide for 
three career investigators, 64 established 
investigators, and 64 research fellows, 
who will conduct their studies in 24 
states, the District of Columbia, Great 
Britain, Denmark. The 


career investigatorship provides an un- 


Greece, and 


restricted lifetime support to scientists 
of unusual accomplishment and out- 
standing ability. It provides $25,000 per 
year to cover the stipend of the career 
investigator and to help meet the ex- 
penses of his laboratory. 

Established 
awarded to highly qualified, experienced 


investigatorships are 


scientists to conduct an independent pro- 
gram of research. They are given for 
5-year periods, subject to annual review, 
and carry stipends of from $6000 to 
$9000 per year. Research fellowships, 
awarded for 1 and 2 years, are intended 
to help younger scientists become estab- 
lished in research careers. They provide 
stipends of from $3500 to $5600 per year. 


Miscellaneous 


® The first issue of the Jllinois Journal 
of Mathematics will be issued early next 
year. It is financed by part of the $1-mil- 
lion estate left to the University of IIli- 
nois by George A, Miller, professor of 
mathematics, who died in 1951. The 
American Mathematical Society is join- 
ing in the support of the new quarterly, 
which will be devoted to basic research 
in pure and applied mathematics. 

Each number will contain 150 pages. 
Papers will be published in English, 
French, German, and Italian. Editors 
will be Reinhold Baer, J. L. Dobb, and 
A. H. Taub of the University of Illinois, 
George W. Whitehead of Massachusetts 
Institute of Technology, and Oscar Zar- 
iski of Harvard University. 


® Highly qualified scientists are needed 
for the research and development of air 
weapon systems for the Air Force. Since 
June 1953, budgetary restrictions have 
prevented scientists from receiving a 
direct appointment in the Air Force Re- 
serve. 

As an exception to usual policy, the 
commander of the Air Research and De- 
velopment Command, Baltimore, Md., 
may now forward to the Air Staff appli- 
cations of outstandingly qualified scien- 
tists to be considered for direct appoint- 


ment into the USAF Reserve and, upon 
approval, for immediate entry into ex- 
tended active duty. Those accepted will 
be commissioned as second lieutenants 
and will serve a minimum active duty 
tour of 3 years. 


® The Journal of the American Medical 
Women’s Association celebrates its tenth 
anniversary this month. A’ special issue 
includes material from those who con- 
tributed articles to the first issue and 
those who helped launch the journal. 
“Looking backward,” by Esther P. Love- 
joy, tells the history of women in medical 
journalism in the United States. Ada C. 
Reid, the former editor, describes the 
early development of the journal in 
“Those were the days!” Others who are 
represented are Elise S. 
Carroll L 


farlane. 


L’ Esperance, 


Birch, and Catharine Mac- 


Meeting Notes 


® The annual meeting of the North Da- 
kota Academy of Science will be held 


4—5 May in Jamestown, N.D 


® Developments in the fields of radiation 
and isotopes as they apply to both civil- 
ian and military medicine and dentistry 
were featured at the fourth annual Mili- 
tary-Medical Symposium that met in 
Boston, Mass., 21-23 Mar. The sym- 
posium, which was sponsored by the 
First Naval District, was made up of a 
series of meetings and clinics. The first- 
day sessions were held at the U.S. Naval 
Hospital in Chelsea. The second- and 
third-day programs were devoted to 
clinics and lectures in various Boston 
hospitals 

Shields Warren, professor ot pathol- 
ogy at the Harvard Medical School and 
a captain in the Navy Medical Corps, 
was general chairman of the meeting 


8 The third annual Conference for En- 
gineers, sponsored by the College of En- 
gineering of the Ohio State University, 
will be held in Columbus on 4 May. The 
keynote address on “The creative age 

a challenge to engineers” will be de- 
livered by John R. Hoover, president of 
the B. F. Goodrich Chemical Company 
of Cleveland, Ohio. At the luncheon 
session more than 1000 engineers will 
hear Dean E. Wooldridge, president of 
the Ramo-Wooldridge Corporation of 
Los Angeles, Calif., discuss “Systems en- 
gineering.” 

Following these talks, technical ses- 
sions will be held in the various engi- 
neering departments. Requests for infor- 
mation and reservations should be ad- 
dressed to Harold A. Bolz, College of 
Engineering, Ohio State University, Co- 
lumbus 10. 
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Reports and Letters 


Wisconsin’s Science 
Writing Program 


The need for reporting of scientific 
events has been recognized by the press 
and the popular magazines for a long 
time. A recent survey [Science 123, 95 
20 Jan. 1956)] has shown that articles 
on scientific subjects are consistently 
among the most interesting to newspaper 
readers. Scientists generally have real- 
ized the need for wider dissemination 
and greater understanding of the find- 
ings, aims, and methods of science, so 
that applications can be made quickly 
for human welfare. Our experience has 
shown that news of scientific develop- 
ments often many scientists 
first through the nontechnical press. For 
these reasons, accurate popular report- 
ing is important, and many of the larger 
scientific centers now employ specialists 
to disseminate accurate nontechnical ac- 
counts of research work 


reaches 


To train specialists in science writing, 
a science-writing research assistantship, 
supported by the Wisconsin Alumni Re- 
search Foundation’s annual research 
grant to the university, was established 
in 1948 as part of the program of the 
University of Wisconsin News Service. 
The assistantship fund is allocated to 
the news service by the university’s re- 
search committee, of which Conrad A. 
Elvehjem is chairman. The holders of 
assistantships, two of which are provided 
each year (since 1954), enjoy a wide 
latitude of expression (press, radio, tele- 
vision), and they may study for ad- 
vanced degrees in any field of science or 
journalism. Through the program, Wis- 
consin has become a pioneer center for 
the development of skill in this field, 
for testing old techniques and develop- 
ing new ones. 

All who have held the assistantship so 
far have been employed later as science 
writers, two with federal organizations 

U.S. Department of Agriculture and 
U.S. Forest Products Laboratory), one 
for a university (State University of 
New York), and one for the Canadian 
Medical Association. Two assistants held 
the post longer than 1 year. The second 
writer trained under the program, Jane 
(Davidson) Schultz, wrote a paper in 


720 


partial fulfillment of the M.S. degree 
granted in zoology) on readability of 
technical scientific writing. One interest- 
ing phase of her study concerned fairly 
marked differences in readability be- 
tween the papers on parasitology ap- 
pearing in four journals. Technical 
words and phrases are needed in scien- 
tific communication, she points out, but 
many writers compound reading diffi- 
culty by using multisyllable nontech- 
nical words where simple ones would 
do. Among the examples she found were 
multifarious, contemporaneous, cerebra- 
tion, informational, and desideratum. 
Summarizing, she wrote: “One, scien- 
tists use too many words in their sen- 
tences; two, they employ a supporting 
framework of nontechnical words which 
are chuck full of syllables.” 

Much of the Wisconsin science-writ- 
ing program is devoted to the develop- 
ment of skills in straight reporting of 
scientific news and in writing feature 
articles. Most students holding the as- 
sistantships have had training in the bio- 
logical and medical sciences or in sci- 
ence writing in these fields. Personally 
valuable to them is the field work inter- 
viewing scientists, translating scientific 
reports into news stories and articles, 
with readers of the popular and semi- 
popular press in mind, checking stories 
back with scientists, and evaluating the 
reception of their work in the press. 

An account of the assistants’ experi- 
ence with the familiar techniques might 
be of some interest here. We have made 
fairly extensive use of the article series 

three or four short articles intended 
for publication over as many days—to 
describe work in a broad field, such as 
cancer research. These are picked up 
widely by the state press and often have 
been adapted for one use or another by 
many types of publications. A second 
technique, one that eliminates any 
chance that rewriting will result in in- 
accuracies, is the matting of feature 
articles, with text usually accompanied 
by a photograph. Once prepared, such 
stories are easily cast into type and, for 
this reason, are particularly well received 
by small weekly papers. 

To my knowledge, Wisconsin has the 
only graduate program in which research 





assistants are permitted to specialize in 
science reporting exclusively and study 


for a higher degree in any field (thesis 
research must, however, be carried on 
independently of the science-writing pro- 
gram if necessary for a degree). The 
yearly stipend is $1620. It would seem 
that greater effort to train writers on 
scientific subjects must be made if we 
are to progress as rapidly in interpreting 
science as science has progressed in de- 
vising ways to reveal new knowledge of 
the universe. 

James A. Larsen 
University of Wisconsin 
News Service, Madison 


2 February 1956 


Use and Abuse of English in Science 


The following remarks are part of the leading 
article that appeared under the title used here and 
in the same issue of Nature (5 Nov. 1955) in which 
John R. Baker’s article (see page 713) was first 
published. This excerpt is reprinted here by per- 


mission 


On the question of the use of a Ger- 
man construction for the sequence of 
adjectives and nouns, Dr. Baker is prob- 
ably right in stating that the practice is 
and Dr. Baker 


only the judicious use 


growing. In some cases 
quotes examples 
of the occasional hyphen can save a 
phrase from meaning the reverse of what 
is intended; the meaning may still be 
obvious from the context, but it should 
not be necessary to have to go to the con- 
text in such short phrases. It is difficult 
to find any real justification for the use 
of this style. To a limited extent it may 
give ¢ rispness to a statement and save the 
use of the word of; but its general adop- 
tion seems dangerous and unnecessary. 
Dr. Baker’s examples could readily be 
multiplied, and point to the growth of a 
new style in scientific writing which has 
nothing to commend it. 

Pasing now beyond Dr. Baker’s article, 
reference may be made to another ten- 
dency—perhaps it is only a mannerism 
which has been noticed in recent years, 
namely, an unusual use of some common 
verbs. Thus an author may write that he 
“reacted zinc with hydrochloric acid,” 
or he “combusted” something, or that “a 
metal distorts upon cooling,” or that “a 
wave propagates in a straight line.” Such 
phrases are frequently seen in communi- 
cations submitted to Nature, from Great 
Britain as well as elsewhere, and some- 
times it is difficult to be sure whether or 
not a new technical meaning is being 
given to a hitherto common word. Un- 
less some particular quality is intended 
by the use of common words in this way, 
it would seem that an unnecessary gram- 
matical change is being introduced. The 
English language, in spite of its lack of 
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inflexions, is wonderfully fluid and surely 
does not need to be subjected to such 
twists in order to accommodate new 
terms or to reexpress old ones. 
Another problem which is causing in- 
creasing concern—to printers as well as 
to editors—is the frequent and _ indis- 
criminate use of abbreviations in the 
form of a single capital letter, or a group 
of capitals, to represent the name of a 
substance, or perhaps even an adjective 
or adverb. The printer is concerned be- 
cause a page of text sprinkled with capi- 
tal letters is not pleasing in appearance; 
and, like other craftsmen, he feels that 
his efforts are being frustrated. It may be 
argued that this is of no concern to the 
scientist; but surely his work is worthy of 
good presentation, and there is satisfac- 
tion and even advantage in recording the 
results of research in an elegant style. 
So far as the use of abbreviations 
themselves is concerned, the subject was 
discussed some time ago in these col- 
umns, As was pointed out then, a little 
consideration will show that abbrevia- 
tions can often be replaced by pronouns 
without loss of clarity or accuracy. No 
one writing for the general reader would 
willingly use the same noun several times 
in a single sentence; yet when abbrevia- 
tions or symbols are adopted, there seems 
to be no hesitation in repeating them— 
often as many times as possible. Bio- 
chemists are great offenders in this re- 
spect, and their excuse must be that 
many of the substances they use have 
unwieldy Similarly, organic 
chemists are hampered by a cumbersome 
nomenclature, which however admirable 


names. 


from the point of view of describing a 
substance, invites the use of abbrevia- 
tions; indeed, the industrial organic 
chemist has found it necessary to invent 
names or use specific symbols like DDT 
for the sake of the users of his products. 
ut a sense of proportion must be main- 
tained in devising and using specialized 
terms; thus it seems pointless to write 
p-ClHgBA for p-chloromercurobenzoate, 
and positively dangerous to use H for 
histidine. The habit—for it is little else 

of introducing abbreviations is now 
spreading through physical chemistry to 
physics and to mathematics; indeed, to 
all sciences. Thus E has been used for 
enzyme, with the derived symbols ES 
for enzyme substrate and ESI for enzyme 
substrate inhibitor, and M.O. for molecu- 
lar orbital; and what is the physicist to 
think when he finds a plentiful sprinkling 
of the term MIT on a page, only to find 
on careful reading that it is an abbrevia- 
tion for monoiodotyrosine and not the 
Massachusetts Institute of Technology? 
Then, again, can the use of ARG for 
autoradiograph be justified? Mathemati- 
cal signs occasionally appear in a line of 
text, especially the sign for is equal to. 
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These examples are taken from manu- 
scripts submitted to Nature, and many 
others might readily be quoted. 

It may be claimed that, if an author 
writes out the name or term, followed 
by his chosen abbreviation, on the first 
occasion of its use, or includes a list of 
the abbreviations he proposes to use, 
then he is justified in employing his ab- 
breviations throughout the remainder of 
that particular piece of writing. But is 
every scientific communication to have 
its own glossary? Consider the confusion 

and additional space required—which 
would occur in a journal such as Nature, 
in which two dozen or so specialized com- 
munications appear every weck. The fact 
is that these abbreviations are, in the 
main, laboratory and notebook short- 
hand, or even slang, very valuable in 
their proper place, but nevertheless a 
new language, which at present does not 
seem suited for the considered statement 
offered for discussion and appraisement 
by other workers. 

The use of abbreviations, especially 
initial letters, is now becoming so fashion- 
able among scientists that one suspects 
authors sometimes go out of their way 
to use them; for example, SV for semi- 
nal vesicle. With the increased sliding 
growth among the various disciplines of 
science, resulting in such departments of 
research as biochemistry and biophysics, 
this fashion may, if not checked, defeat 
its own ends and produce a veritable 
“Tower of Babel.” Indeed, the tire does 
not seem far away when high-school 
pupils will have to learn a new table of 
symbols apart from those atomic. 

A further problem, which may not 
occur to most writers, has to be faced in 
the preparation of an index. Abbrevia- 
tions or initials sometimes occur alpha- 
in quite a different position 
from that which would be occupied by a 


betically 


full term, thus causing confusion during 
reference. 


New Look in Soviet Genetics 


American geneticists have been aware 
for nearly 2 years of a change in the at- 
titude toward their science in the Soviet 
Union, and perticularly of the declining 
influence exerted by T. D. Lysenko and 
his colleagues cn Russian biology. Until 
recently, most of us were skeptical over 
the development of any genuine change 
in attitude that would permit our science 
to develop as it did in the Soviet Union 
before 1936. Recent events, however, are 
showing that the change is a real one, 
and that Mendelian genetics is apparently 
reviving there. A report from the editors 
of “Drosophila Information Service” in- 
dicates that two outstanding geneticists, 


M. S. Navashin and N. P. Dubinin, are 
again coming into prominence and are 
organizing genetics laboratories in Lenin- 
grad and Moscow, respectively. 

An additional indication is given by a 
recent review of the book Hybrid Corn, 
which is an illustrated, 360-page collec- 
tion of articles translated into Russian by 
M. L. Belgovsky, Y. I. Lashkevich, and 
V. V. Khvostova. The book was published 
in Moscow in 1955 by Foreign Literature 
Publishers. The review, of which a partial 
translation follows, appeared in the 
November—December 1955 issue of Bo- 
tanicheskii Zhurnal, the Soviet counter- 
part of the American Journal of Botany. 
The reviewer, D. V. Lebedev, is unknown 
to mg. I am very grateful to my col- 
league, I. M. Lerner, for assistance with 
the translation. 

“Speaking at the conference of genetics 
and breeding called in October 1939 by 
the editors of the journal ‘Under the 
banner of Marxism,’ and giving a survey 
of the contemporary situation of world 
science in these fields of knowledge, 
Academician N. I. Vavilov dwelt partic- 
ularly on the use of heterosis in corn 
breeding. Producing the official data on 
the areas occupied by hybrids of inbred 
lines in the U.S.A. in 1938-1939, and 
on the increase in yield which resulted 
from the entrance of these hybrids into 
production, he evaluated hybrid corn as 
the most valuable practical achievement 
of genetics. N. I. Vavilov asserted that 
‘on the basis of genetic investigations 
which had been carried out by theoreti- 
cal workers, not practical men or 
breeders, the theory of inbreeding was 
worked out on corn material, a theory 
now widely used in practice.’ (Vavilov, 
1939: 129). In his lecture he cited a 
letter from American corn specialists, 
who wrote that the breeding of this im- 
portant food and fodder crop, which had 
marked time in the course of a whole 
century, as a result of this new work 
moved forward all at once at an extra- 
ordinary rate. 

“The time that has elapsed since this 
address of N. I. Vavilov has demonstrated 
completely the basic correctness of the 
high value that he ascribed to the theo- 
retical and practical knowledge of hybrid 
corn, 

“The decisions of the January Plenum 
of the Central Committee of the Com 
munist Party of the Soviet Union estab- 
lished the task of the wide application of 
new breeding methods for corn, and the 
complete transformation of this crop in 
the course of a few years to sowing hy- 
brid seeds. There is no doubt that one of 
the conditions for completing the task 
which has been set is the very rapid use 
of all the experiments of foreign science, 
an acquaintance with those works which 
have been and are being carried on 





abroad. ‘The anthology Hybrid Corn 
gives in Russian translation some of the 


most important investigations and _ re- 
views of work which have appeared in 
recent years.” 

There follows an extensive review, 
with uniformly favorable comments, of 
articles by Mangelsdorf, Shull, Hayes, 
Ritchie, Wellhausen, Sprague, and 
others, most of whic h are well known to 
\merican plant geneticists. 

“Even from such a very short summary 
it is clear how extensive and interesting 
material is represented in the work being 
reviewed. The editor successfully chose 
the articles for translation and made very 
appropriate use of the relatively small 
space available to him in the book. 

“In conclusion, however, two remarks 
must be addressed to the publishers of 
the book, 

“We have spoken several times about 
the fine work of the editor of the anthol- 
ogy, but have not mentioned his name 
The name of the editor—Correspond 
ine Member of the Academy of Science 
of the U.S.S.R. N. P. Dubinin—fo1 
some reason is concealed from the reade1 
by the publishers. This seems to us corn- 
pletely unpermissible. The editor carried 
out a large and necessary task, and the 
reader has the right to know whom he 
should thank for it. 

“The second remark is the following. 
In a short preface ‘From the publishers,’ 
among other things, the following is said: 
‘Each of these articles contains much 
valuable factual material; at the same 
time, since the authors of all of the arti 
cles hold to the viewpoint of the chromo- 
some theory of heredity, this material 
must consequently be used critically.’ 
This sentence calls for legitimate per- 
plexity. 

“The publishers, presenting to the 
reader a book founded entirely, as they 
themselves recognize, on the basis of the 
‘chromosomal theory of heredity’ [we 
put this expression in quotation marks, 
because it is far more correct to say: on 
the basis of the doctrine of the ‘material 
or cytological) basis of heredity’|, warn 
that this theory is mistaken. But if it is 
discarded, then nothing remains in the 
book. There does not remain the method 
of inbreeding, which establishes pure 
lines, hybrids of which should by 1960 
occupy the entire 28 million hectares in 
the U.S.S.R. sown to corn. There does 
not remain the marking of the parental 
lines with marker genes, without which 
pure (homozygous) lines cannot be pro- 
duced in a restricted period of time. 
There does not remain the cytoplasmic 
male sterility, which gives to the country 
the possibility of saving millions of work 
days from the labor of removing the 
tassels. There does not remain the 
method of selecting gametes, significantly 


easing and simplifying the  breeder’s 
work. 

“In fact the only thing which should 
be discarded in the book is the sentence 
of the publishers that was quoted. 

“We must hope that the publishers of 
forcign literature in the future will reg- 
ularly acquaint Soviet readers with all 
of the more interesting work on hybrid 
corn and on other problems of contem- 
porary genetics and in this way further 
the completion of the tasks that have 
been assigned to our science.’ 

This statement, written solely fo 
Soviet plant scientists, is clear indication 
of a scientific revolution already in prog- 
ress that may restore genetics to its right- 
ful position in a great and scientifically 
progressive nation and that will make 
future contact between American and 
Soviet geneticists far easier. Let us hope 
that it will continue. 

G. Lepyarp STERBINS 
Department of Genetics, 
University of California, Davis 


22 March 1956 


The resignation of Zs D Lysenko as 
head of the All-Union Academy of Agri- 


J 


cultural Science was announced in Mos- 


cow on 9 Apr 1956 


International Geophysical 
Year Symbol 


The Special Committee for the Inter 
national Geophysical Year (CSAGI) has 
adopted two symbols in connection with 
the IGY, shown in Figs. 1 and 2 (kindly 
provided by D. C. Martin, assistant 
secretary of the Royal Society 

Figure | presents the symbol to be used 
on CSAGI and other IGY publications, 
under rules issued by the general secre- 
tary on behalf of CSAGI, where no in- 
scription is needed because the pertinent 
information will already be present on 
title pages and covers. This symbol at- 
tempts to suggest the scope of IGY. For 
example, the earth is partly light, partly 
dark—suggesting solar-terrestrial rela- 
tionships; a satellite and its orbit indicate 
IGY interests in the physics of the high 
atmosphere; and the orientation of the 
earth, showing the South Pole, not only 
implies the conduct of an unprecedented 
IGY research effort in that region but 
mav suggest IGY coverage of other re- 
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gions ordinarily not the subject of exten- 
sive geophysical study. 

The second symbol (Fig. 2) is pro- 
posed for use on instruments, equipment, 
and so forth, where the French or Eng- 
lish language is appropriate; other na- 
tional committees will translate the in- 
scription. 

Hucu Opbtsnaw, Executive Secretary, 
U.S. National Committee-IGY, Nationa! 
Academy of Sciences, Washington, D.C 


3 April 1956 


Library Searches with 
Punched-Card Machines 


The following example illustrates the 
problem to be discussed. A chemist asks 
his librarian to list published articles that 
contain data on compressibility of sodium 
chloride solutions. With the conventional 
card index, the librarian must look under 
solutions, compressibility, and sodium 
chloride; and relevant articles may also 
have been indexed under still other sub- 
jects. The search is laborious and may 
niss important items 

With machine methods (/), a different 
procedure is possible. Each article is rep- 
resented by a punched card. This ab- 
stract card contains, in coded form, the 
identification number of the article, au- 
thor and journal information, and 10 or 
15 key words. or attributes. The attri- 
butes identify subjects to which the article 
is related The abstract cards need not 
be kept in any special order: a machine 
can search the whole file rapidly and 
automatically select relevant cards. 

For coding attributes, two methods are 
possible: each attribute may be punched 
in a separate small field on the card (2 
or codes for various attributes may be 
superposed in one large field. We chose 
the latter method. Its advantage is that 
many attributes may be entered on a sin- 
gle card. Its disadvantage is that the cod- 
ing is irreversible. For instance, if each 
attribute is coded as a pattern of four 
holes, then a given set of eight holes can 
result from the coding of any one of 
8!/4!4! = 70 pairs of attributes. This dis- 
advantage is not serious if only a small 
fraction of the theoretically possible num- 
ber of codes is used, and if these are 
chosen at random. A search will then 
seldom produce more than a few spuri- 
ous cards; and it will never miss any 
relevant ones 

Random coding has been exploited 
with Zato cards and with McBee Keysort 
cards (3 To apply it to IBM cards, we 
prepared a sct of master cards contain- 
ing four-hole codes. The codes were 
punched in the field consisting of digit 
positions 9 to 9 in columns 1 to 40 of 
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the 80-column IBM card. The number 
of possible codes is 400!, 41396! = 10°, 

A 20,000-card deck of master cards 
was prepared, by machine methods, from 
the first 5000 cards of a random-digit 
deck obtained from the Rand Corpora- 
tion. Each Rand card contains 50 ran- 
dom digits. The first 


divided into four equal groups; each such 


48 digits were 


group was used to produce a four-hole 
pattern. For this purpose the group of 
12 digits was subdivided into four three- 
digit numbers, and each of these was in- 
terpreted as a hole. Each three-digit 
number not already in the range 000-399 
was converted to one in that range; then 
the number 238, for instance, was inter- 
preted as “punch 8 in column 23” (card 
-olumn 40 was renamed 00 

To preserve the randomness, the con- 
version was done as follows. Initial 4, 5, 
6, 7 were replaced by 0, 1, 2, 3, respec- 
tively; initial 8 by 0 or 1; initial 9 by 
2 or 3. The approximately 8000 choices 
between 0 and | were made at random, 
by use of the 5000 random digits in col- 
umn 49 of the Rand cards; the choices 
between 2 and 3 were made by use of 
column 50. The first 5000 of the 8000 
choices were determined by whether a 
digit was in the set 0, 1, 2, 3, 4 or in the 
set 5, 6, 7, 8, 9. The remaining choices 
were determined by whether a digit was 
in the set 0, 1, 8. 9 or in the set 3, 4, 5, 6: 


2 and 7 were rejected. 


digits 

The abstract cards are produced as fol- 
lows. A scientist reads the printed ab- 
stract and lists the attributes to be coded: 
for example, solution, compressibility, 
sodium, chloride. These are taken from 
a standard list or, when necessary, added 
to it. A machine operator does the rest. 
Each attribute on the list has a serial 
number, which is also punched on the 
corresponding master card. Master cards 
with the specified serial numbers are se- 
lected by machine methods. For each 
abstract, the codes are reproduced first 
from the master cards to separate detail 
cards, then from each detail card to the 
next, until finally a single card contains 
the superposed codes for all the attrib- 
utes. 

A search can be made as follows 
When n attributes have been specified, 
the corresponding pattern of holes (4n 
or fewer) is determined. The entire file 
is put through the sorter once, to select 
cards punched with a specified hole. The 
selected cards (a small fraction of the 
total) are put through again, to select 
cards punched with a second specified 
hole; and so on. A search can be made 
with a single pass through a more elabo- 
rate machine; but the sorter is fast and 
inexpensive. 

To test the coding and search proce- 
dures, about 2500 abstracts, published by 
the American Petroleum Institute, were 
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indexed; 377 of these were converted 
into abstract cards (4); 1700 attributes 
were needed. The coding and punching 
were done twice, independently, and the 
cards were compared in the reproducer. 
When two persons with different back- 
grounds (chemistry and physics) indexed 
independently and then compared, ab- 
stracts were converted to cards at the 
ate of 2.3 per man-hour. When only one 
person indexed, the rate was 3.0 per 
man-hour. One-word attributes worked 
well. The work of coding and punching 
additional attributes was outweighed by 
the flexibility gained in indexing; new 
concepts could be indexed more pre- 
cisely, 

Several trial searches were made with 
the 377 cards. No difficulties emerged, 
and in one search an abstract was found 
that had been missed in the conventional 
search. The file was too small to permit 
reliable estimation of searching time. 

WiiuiAM Fu tier Brown, Jr.* 

GLEN ONEAL, Jr.t 

Sun Oil Company, Physical Laboratory, 
Newtown Square, Pennsylvania 
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Dangerous Dagger 


Lately this laboratory received from 
abroad a note of commiseration on the 
sudden death of our distinguished direc- 
. Misun- 


derstanding apparently arose from the 


tor, who, happily, is much alive 


heading of a published paper, where the 
author’s name was followed by 
ger (7). 


On the continent of Europe the dagget 


a dag- 


thus placed is almost universally under- 
stood to indicate posthumous publication. 
However, many American editors use it 
for a footnote giving the author's profes- 
sional connection or other information. 
This happens commonly when an aster- 
isk follows the title. Would it be too revo- 
lutionary to replace the dagger by some 
other symbol or a double asterisk? 
Cuartes F, Ricrrer 
Seismological Laboratory, 
Pasadena, California. 


6 January 1956 


Subject Indexing in a 
Restricted Field 


Uriel H. Schoenbach’s letter on “Cita- 
tion indexes for science” [Science 123, 61 
1956)! contains one of the best solu- 
tions to the serious problem of assuring 
efficient information retrieval from the 
scientific literature. His suggestion that 
existing indexing techniques be greatly 
expanded in order to cover all of the 
significant aspects of scientific publica- 
tions, instead of stressing only the “high- 
lights,” is certainly very well taken and. 
if implemented, would greatly facilitate 
the more efficient communication of 
data 

The Chemical-Biological Coordina- 
tion Center of the National Academy 
of Sciences—National Research Council 
yllects, abstracts, and codes information 
mcerning the effects of chemical com 
pounds upon biological systems (/ 
ihese data are processed, stored, and 
retrieved by the use of machine-sorted 
punch cards. Publications to be ab- 
stracted and coded are carefully exam- 
ined by highly qualified scientists and 
subjected to the sort of detailed and dis- 
criminating indexing that Schoenbach 
has in mind (2). As a result, there may 
be as many as 20 separate approaches 
index entries) to a particular paper (3). 

Recently, a Cardiovascular Literature 
Project was set up at the CBCC, sup- 
ported by research grant H-2045 of the 
National Heart Institute, National Insti- 
tutes of Health, U.S. Public Health Serv- 
ice. One of the aims of this group is to 
collect, index, and publish all the avail- 
able information in the world literature 
concerning the effects of chemical agents 
upon the cardiovascular system 

The Current List of Medical Litera- 
ture of the Armed Forces Medical Li- 
brary performs an excellent and indis- 
pensable service not only to the medical 
community but to documentation as a 
whole, The indexing and publication 
techniques employed in the present un 
dertaking are based largely on similar 
methods that have been evolved and 
successfully used by the Current List. As 
a result of the restricted subject matter 
encompassed by the project, a much 
more detailed type of indexing can be 
employed, It is estimated that the “aver 
age” publication thus far examined by 
us contains about ten index entries (4 

All chemical compounds tested for any 
cardiovascular effect are separate index 
names and 
Chemical Abstracts names are used 


subject headings (gener 
For biological entities, a list of specific 
subject headings, with ample cross-refer- 
ences, similar to that compiled by the 
Current List (5), but in greater detail, 
is used, 


The published multi-indexed bibliog- 





raphy will appear as a series of separate 
volumes, each covering a specific chron- 
ological period. It is planned that the 
first of these will encompass the world 
literature from 1951 to 1955, inclusive. 
The success of this undertaking should 
provide practical confirmation of the 
validity of Schoenbach’s observations. 
Other alternatives exist, but it is difficult 
to find a better practical solution to the 
problems of adequate bibliographic con- 
trol at the present stage of development 
of documentation research. 

Isaac D. WELT 
Cardiovascular Literature Project, 
Chemical-Biological Coordination 
Center, National Academy of Sciences- 
National Research Council, 
Washington, D.C. 
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Age and Productivity 
among Scientists 


This paper is concerned with the out- 
put of scientific papers among a group of 
scientists all of whom reached the age 
70 and many of whom lived to age 80 
or beyond. Among the topics examined 
are the following: What is the relative 
productivity of a scientist at various dec- 
ades of. life? What percentage of his 
total bibliography is produced by age 
30, age 40, and so forth? How many con- 
tributions are made during the additional 
decade that is allotted to the octogen- 
arians? 

Because my bibliographic source pro- 
vided data only for the 19th century, it 
was necessary to choose for study scien- 
tists whose adulthood fell entirely be- 
tween 1800 and 1900. In order to obtain 
subjects, I selected from the biographical 
directory of Webster's New International 
Encyclopedia, 1930 edition, each scientist 


Table 1. Mean number of papers pet 
person per decade. 


Decade 20's 30’s 40’s 50’s 60's 70's 
70-year 
group 9.1 20.1 21.8 23.8 18.1 
80-year 
group 
Combined 
groups 8.1 20.7 22.9 21.9 17.7 


6.9 21.9 24.7 18.5 17.0 13.1 





~ 
~~ 
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listed therein who lived to age 70 or be- 
yond and whose years of life from age 20 
onward fell between 1800 and 1900. This 
procedure yielded the names of 156 sci- 
entists. Of these, 100 lived to ages 70 to 
79, inclusive, while 56 lived to ages 80 
to 89. The few who survived to age 90 
or beyond are not treated in this report. 

The 156 subjects belonged to a variety 
of scientific specialties. There were 17 
astronomers, 24 chemists, 19 geologists, 
17 mathematicians, 34 naturalists, 15 
physiologists, and 20 physicists, while 10 
fell into other categories or were difficult 
to classify. In general they were eminent 
men in their respective fields, and many 
are universally famous. 

For each subject, a count was made of 
the number of his scientific publications 
per decade of life as listed in the Catalog 
of Scientific Literature, 1800-1900, pre- 
pared by the Royal Society of London. 
This catalog lists only papers published 
in scientific journals and in the proceed- 
ings of scientific societies. It does not list 
other publications, such as books, letters 
to editors, memorial addresses, obituaries, 
popular writings, and so on. Thus we are 
not dealing with complete bibliographies 
but only with scientific periodical litera- 
ture. It is believed, however, that the 
major part of the bibliography of science 
consists of this kind of publication. 

For convenience, the group living to 
ages 70 to 79 is called the 70-year group, 
and the remainder is called the 80-year 
group. 

Table 1 shows the mean number of 
papers published per man, per decade, 
for each group and for the combined 
groups. This table indicates that produc- 
tivity between ages 20 and 29 is quite 
low. The low productivity of this decade 
is the result, in large part, of the very 
low productivity between ages 20 and 24. 
Of the 156 subjects, 96 did not begin to 
publish until age 25 or later. However, 
even the second half of the decade of the 
20’s does not equal the record of later 
productivity 

In the 30’s a high average rate of pro- 
ductivity is reached, and this rate is 
maintained for three decades. On the 
whole, there is little change in mean out- 
put of scientific articles between age 30 
and age 59. The mean output of my sub- 
jects during this period approximates two 
publications per year. The rate of publi- 
cation for the combined groups decreases 
about 20 percent in the 60’s, and the 80- 
year group shows a still further decline in 
the 70's, although an appreciable amount 
of productivity is maintained. It will be 
noted that the number of publications ap- 
pearing in the 70’s is considerably higher 
than the number in the 20's. 

Although the statements just made in- 
dicate the general trends, there are, of 
course, individual exceptions to these. 
The range of productivity, within each 





Table 2. Percentage of total output com- 
pleted by various ages. 


Age 30 40 50 60 70 80 


70-year group 10 32 56 80 100 


80-year group 7 28 52 70 87 100 





decade, and over the total life span, is 
great, even for this group of highly emi- 
nent men. The distributions are skewed 
to the left, resembling the upper end of 
a normal distribution curve. Because of 
the nature of the distributions, the usual 
measures of variability are not appropri- 
ate and, hence, are not presented. 

Next, my data are treated so as to show 
the proportion of the eventual bibliogra- 
phy that is produced by the close of each 
decade. In the figures that follow, it 
should be noted that the bibliographies 
of the 70-year group were closed at age 
70 and those of the 80-year group at 
age 80, as in Table 1. However, the per- 
centages obtained would be only slightly 
altered if we based them on bibliogra- 
phies at death rather than at ages 70 and 
80. The results obtained are shown in 
Table 2. It will be observed that a very 
small part of the lifework of these men 
was completed by age 30. About one- 
third of their publications had appeared 
by age 40, It is notable that nearly one- 
half of their output appeared after age 
50. 

Between ages 20 and 70 members of 
the 70-year group produced a mean of 
92.8 papers each. Between ages 20 and 
80 the 80-year group published a mean 
of 102.2 papers per person. This com- 
parison suggests that, for a man of the 
calibre with which we are dealing, an 
additional decade of life beyond age 70 
results in the production of approxi- 
mately 10 scientific papers. 

Another way to examine this problem 
is to compare the record of the 80-year 
group at age 70 with its own record at 
age 80. Between age 70 and age 80, the 
mean bibliography of the 80-year group 
increased from 89.1 to 102.2, a gain of 
13.1 papers. 

In an earlier paper (/), correlations 
between the degrees of productivity in 
different decades were computed for two 
groups of scientists living to age 70. The 


Table 3. Correlations between degrees of 
productivity of 56 octogenarians. 


A ; Ave in dec ades 
Age in 


decades gy, 40's 50's 60's 70's 


20's 7 16 A6 35 .33 
30's 49 50 47 55 
10's 80 Be ' .62 
50's 65 61 
60's 84 
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same methods have been applied to the 
56 octogenarians of the present group 
with the results shown in Table 3. 

The figures are in substantial agree- 
ment with those published earlier. The 
number of scientific publications in the 
70’s is closely related to productivity in 
the 60’s. The data show also appreciable 
relationships between the 70’s and dec- 
ades prior to the 60's, the correlations be- 
coming smaller as the decades are far- 
ther removed from the final decade. 

Readers who are familiar with the vari- 
ous works of Lehman, recently assembled 
in a single volume (2), will note that my 
findings are at variance with the general 
tenor of Lehman’s results. However, my 
findings do not necessarily contradict 
Lehman’s. I have dealt with the total 
output of scientific articles, whereas most 
of Lehman’s attention has been given to 
“significant” works. In the instances in 
which Lehman has analyzed the total 
output of scientists, each of whom lived 
to a specified age, he, too, finds that 
productivity persists in the later decades 
of life. 

Finally, it should be noted that the 
data here presented on eminent 19th- 
century scientists are in agreement with 
those that I have previously presented for 
members of the National Academy of 
Sciences and for unselected American 
psychologists (J 

Wayne DENNIS 
Brooklyn College, Brooklyn, New York, 
on leave to American University of 
Beirut, Beirut, Lebanon 
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High-School Students as 
Laboratory Assistants 


In a recent letter [Science 123, 185 (3 
Feb. 1956 


the advantages of giving summer jobs in 


] James G. Busse pointed out 
laboratories to promising high-school 
students. A program of this kind was car- 
ried out successfully in the summer of 
1955 at the University of California, 
serkeley, in the departments of biochem- 
istry and physiological chemistry. Results 
were very encouraging in that students 
and employers were well satisfied. The 
students were enthusiastic, hard-working, 
and intelligent laboratory assistants 


To write well, even to write clearly, is a woundy business 
and no gift of the angels 
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well worth the time and cost of training. 
I hope that scientists in other parts of the 
country will give a trial to hiring high 
school students for the summer. 

Currently there is a stress on training 
more scientists (and engineers). The 
problem actually is to attract able people 
and not simply to produce more scien- 
tists. I believe the latter aim is wrong, 
because scientists cannot be mass-pro- 
duced any more than can competent mu- 
sicians or athletes. There is danger that 
if we strive simply for quantity of sci- 
entists, the level at which science must 
be taught will be lowered to a point 
where the education of the truly prom- 
ising students will suffer. Effective prog- 
ress in science must be based on good 
training; and an opportunity for labora- 
tory experience (to demonstrate the ac- 
tual nature of science) early in the young 
scientist's career seems to me one of the 
best ways of commencing his education 
and of attracting him into science. 

ARTHUR B. PARDEE 

Virus Laboratory, University 


of California, Berkeley 
) March 1956 


Verifying Useless Knowledge 


As a collector of useless knowledge, I 
was entranced by the title of the editorial 
in Science for 2 Mar. but was distressed 
to see Ben Franklin’s devastating remark 
to the Practical Man attributed to Fara- 
day. Lest noncollectors of useless infor 
mation be misled by Stanley’s lapse, let 
us check our sources and references. Per- 
haps Faraday did say: “Of what use is a 
newborn baby?” If so, he stole it from 
sen without giving him credit, a very 
un-Faraday-like act 

James Parton in The Life and Times 
of Benjamin Franklin (vol. 2, pp. 514 
515) quotes a brief exchange between a 
practical-minded spectator and Ben. Thi 
time was 21 Nov. 1783. Two Frenchmen, 
Pilatre de Rozier and the Marquis d’Ar- 
taken off from the 
Tuileries in the first free-balloon flight in 


landes, had just 


history. Says the practical defender of 


“contract” and ~ pre ject” research 
“What is the use of this new invention?” 
Answers Ben: “What is the use of a new- 
born child?” 

In the Harvard Classics, 


Traits, 


page 425) “Loyalty is in the English a 


Emerson 


writes English Aristocracy. 


sub-religion. Thev wear the laws as orna- 


ments. . The economist of 1855 who 
asks, of what use are the lords? may learn 
of Franklin to ask, of what use 


baby?” 


is a 


Of what use is useless knowledge? has 
ever been the province of semantics, epis- 
temology—and basic inquiry in anything 
for the Shopes, the Flemings, the Roent- 
gens, and the fathers and mothers of all 
newborn babes. 

Nicuoras G. Demy 
R.D. #4, Foothill Road, 
Somerville, New Jersey 
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Committee on Mathematical 
Biology 


We are disturbed by the drastic re- 
ductions that have been imposed on the 
Committee on Mathematical Biology, 
headed by N. Rashevsky at the Univer- 
sity of Chicago. We wish to point out 
that the work of this department, the only 
one of its kind in the world, is of great 
interest and importance in our diverse 
fields of research, that is, in biology, clini- 
cal medicine, mathematics, psychology, 
philosophy, and sociology. We feel that 
it would be a loss if that work were seri- 
ously reduced. 

Warren S. McCutiocnu 
Research Laboratory of Electronics, 
Massachusetts Institute of 
Technology, Cambridge 
Rupo.tpuw CarRNaAP 
Department of Philosophy, University 
of Chicago, Chicago, Illinois 
Econ Brunswik 
Department of Psychology, 
University of California, Berkeley 
Georce H. Bisuop 
Department of Neurophysiology, 
Washington University Medical 
School, St. Louis, Missour 
Russe_t Meyers 
Department of Surgery, 
University of Iowa, Iowa City 
GERHARDT VON Bonin 
Department of Anatomy, University of 
Illinois College of Medicine, Chicago 
Kart MENGER 
Department of Mathematics, Iliinois 





Institute of Technology, Chicago 
ALBert Szent-Gyoroyi 
Institute for Muscle Research, 


Varine Biological Laboratory, 
Woods Hole, Massachusetts 


5 July 1955 


, long to learn, hard to learn 
Joun Gatswortny, Foreword to Hudson's Green Mansions 








Book Reviews 


The Development of Academic Freedom 
in the United States. Richard Hof- 
stadter and Walter Metzger. Colum- 
bia University Press, New York, 1955. 

$5.50. 

Academic Freedom in Our Time. Robert 
M. Maclver. Columbia University 
Press, New York, 1955. xiv +329 pp. 
$4. 
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The freedom of science and the aca- 
demic freedom of the university pro- 
fessor are closely interwoven strands in 
the fabric of our cultural history. From 
the disappearance of the independent 
natural philosophers of the 17th century 
and until the spread of modern scientific 
research into the nonacademic labora- 
tories of the government and major in- 
dustries, nearly all science was fostered 
in the developing colleges and universi- 
ties of Europe and America. To the sci- 
entist, academic freedom thus embraces 
his personal freedom as a scientist to 
work on problems of his own choosing, 
to follow the threads of investigation 
wherever they may lead, and to publish 
with impunity the results of his studies, 
even if they should offend local pride or 
interest. 

This freedom, the very breath of life 
to science, the scientist must recognize 
as equally vital in all other fields of 
scholarly work. In times past it has often 
been proved, and will inevitably con- 
tinue to be proved in the future, that the 
loss of freedom by his colleagues in the 
humanistic or social studies imperils the 
freedom of the scientist, even as the loss 
of the scientist’s freedom has catalyzed 
the loss of academic freedom on a 
broader scale. 

The story of academic freedom re- 
counted in these two volumes conse- 
quently has much to say of the freedom 
of science—from the time of the 14th 
and 15th centuries, when humanism be- 
came a threat to academic vested inter- 
ests and the Copernican doctrines be- 
came a threat to religious dogma, to the 
time of World War I, 
psychologist and founder of Science, J. 
McKeen Cattell, was discharged by Co- 
lumbia University because he sent a peti- 


when the noted 


tion to three Congressmen urging them 
not to approve a bill that would sanction 
the use of American draftees on the 
European battlefields; and further, to the 
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still more recent times of Communist 
alarums and the American quest for 
security, when disclaimer oaths, Con- 
gressional investigations, and public hys- 
teria have shattered the academic free- 
dom of scientists and all other scholars 
alike. 

The first of the two volumes is essen- 
tially historical in character. The second 
is a polemical argument that in the face 
of recent events cries out like the Areo- 
pagitica for an enlightened understand- 
ing of the meaning and importance of 
certain liberties. The first volume, by two 
authors, manages better than most prod- 
ucts of multiple hands to achieve not 
only a unity of viewpoint but even a cer- 
tain unity of style. Even so, the coordina- 
tion has not been perfect; and there is 
an extended part of Metzger’s first chap- 
ter on “The old regime and the educa- 
tional revolution” that, instead of analyz- 
ing the educational revolution of the 
years 1865 to 1900, verges on a purely 
descriptive treatment of “The old-time 
college (1800-1860) ,” although that had 
already been excellently handled by Hof- 
stadter in the final chapter of part 1. 
Yet this defect may gladly be overlooked 
in noting the merits of the book: its solid 
scholarship, its careful effort to avoid 
bias, and its due attention to the com- 
plex aspects of the origin and growth of 
our American colleges and universities 
and to the relative state of academic 
freedom within them. The much briefer 
volume by Maclver deals with a still un- 
finished chapter of our history. Its analy- 
sis is not as objective, as indeed befits 
the thought of a warrior in defense of 
cherished values. Yet where the first vol- 
ume for the most part dispassionately in- 
structs, the second often stirs the blood. 
Its call to action should arouse many a 
sleeping champion of the freedom of the 
mind. 

Richard Hofstadter, author of the first 
part of The Dei of Academic 
Freedom in the United States, devotes a 


clopment 


profoundiy interesting introductory chap- 
ter to “The European heritage,” the story 
of the rise of the great European univer- 
sities and their early struggles to secure 
freedom of mind and freedom of instruc- 
tion in opposition to the bounds of re- 
ligious dogma and authority. Slowly the 
idea of toleration, even for the views of 
heretics, made way, although in the early 


stages of the foundation of colleges in 


this hemisphere sectarianism set rigid 
limits. Through four succeeding chap- 
ters, dealing respectively with the early 
days of Harvard College 
gence of Harvard liberalism, with the 


and the emer- 


other colonial colleges, with the struggles 
of sectarianism and secularization, and 
finally with the great retrogression of 
learning in the colleges of 1800-1860, 
Hofstadter traces the development of the 
American system of a lay government by 
boards of trustees and the dawn of the 
idea of academic freedom. 


Of particular interest to scientists of 


today will be the last section, where it 
is shown how “the modern idea of aca- 
demic freedom has been profoundly af- 
fected by the professional character of 
the scholar, by the research function and 
scientific conceptions of the search for 
truth, and by the manifold services, aside 
from teaching students, that are rendered 
to the community by the great univer- 
sity.” Among the notable cases of this 
period is that of Wolcott Gibbs, one of 
America’s great chemists of the time, 
who was rejected for appointment to a 
professorship at Columbia University in 
853 because of his Unitarianism, which 
in that day was still the subject of fierce 
religious prejudice in many quarters. 
Gibbs’ rejection was in spite of a pro- 
vision in the Columbia charter that for- 
bade religious tests for trustees or offi- 
cers; and it led Samuel B. Ruggles, a 
trustee of the minority group who fa- 
vored the appointment, to make a public 
reply that greatly advanced academic 
freedom and led to the reform of Co- 
lumbia University. “It is hardly an exag- 
geration,” says Hofstadter, “to say that 
Columbia University arose out of the 
a 

In Walter P. Metzger’s portion of the 
book, the part that is of especial interest 
to scientists is the chapter that discusses 
the relationship of Darwinism to the 
freedom of instruction in the colleges. 
The American university, in the true 
sense, from its foundation rested on the 
twin pillars of the evolutionary contro 
versy and the transplantation to America 
of the Lernfreiheit and Lehrfreiheit of 
the great German universities of the 19th 


century. Thus Daniel Coit Gilman, who 
became the first president of the first 
American university at the graduate level, 
Johns Hopkins 
Newell Martin, 


Henry Huxley, 


University, appointed 
a disciple of Thomas 
as protessor ol biology, 
and invited Huxley himself to speak at 
the university's opening ceremonies. The 
incompetence of the clergy to speak in 
matters of science was the obverse of the 
judicial competence of the scientist to 
speak authoritatively not only in regard 
to scientific fact and theory, but also to 
serve as the sole fit judge of the compe- 
tence of his scientific colleagues. The 
growth of this concept has led to an im- 
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portant development in the matter of 
academic tenure: the right of any uui- 
versity teacher to be judged for compe 
tence and fitness to teach exclusively by 
his peers 

The German influence, also, was 
clearly evident in the founding of Johns 
Hopkins University, which was called 
“the Gottingen at Baltimore.” It was 
there that the German conception of a 
university as a research institution de- 
voted to the extension of knowledge, even 
more than to the transmission of knowl- 
edge, was first introduced into American 
higher education. And it was no accident 
that, with such antecedents, it was from 
the Hopkins, much later on, in the days 
not long before the United States entered 
World War I, that the invitation went 
out to nine other leading universities to 
help in the founding of the American 
Association of University Professors. The 
latter-day history of academic freedom in 
f that 
organization’s successful efforts to codify 


this country is chiefly the history « 


the principles of academic freedom and 
tenure and, after bitter initial opposition 
from trustees and administrators, eventu- 
ally to achieve agreement with them in 
the maintenance of good standards: and 
the history also of the same organization’s 
less successful efforts to mediate disputes 
between faculty members and adminis- 
trative officers and, in cases of flagrant 
violation of the established principles, to 
investigate the cases and to censure the 
guilty administrations. 
In the years before World War I, the 
struggle for academic freedom shifted 
from its focus around the evolutionist to 
one centered on the economist and soci- 
ologist, in measure as the vehemence of 
public opinion about the evolutionary 
philosophy was mitigated and the role of 
big business in the endowment and trus 
tee management of American colleges 
and universities increased. World War I 
shifted the area of struggle to focus on 
the pacifist and the professor of German 
extraction—a grim story lightened only 
by the magnificent gesture of Harvard 
University in refusing a $10 million be- 
quest carrying a stipulation that the 
openly pro-German professor Hugo Miin 
sterberg be dismissed from his post. It is 
interesting that during World War II 
there were virtually no infringements of 
academic freedom of the sort that 
blemish the history of our universities 
during World War I. Yet the struggle 
for the maintenance of academic free 
dom and the tenure provisions upon 
which it depends was by no means won 
With the quest of the American peopl 
for security in the disillusionment, hys 
terical fear, and suspicion of the Cold 
War, threats of ever greater magnitud 
arose to imperil academic freedom 

This most recent chapter of the history 
of the subject is in part related in Mac- 
Iver’s book, which successively considers 
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“The climate of opinion,” “Academic 
government and academic freedom,” 
“The lines of attack on academic free- 


dom,” “The student and the teacher,” 
and “The university and the social 
order.” But as these chapter headings 


show, Maclver is chiefly concerned wit 
causes and relationships, with trends and 
general principles. The actual history of 
these recent episodes is only now being 
recounted by the American Association 
of University Professors, which has asked 
1 Special Committee (under my chair 
nanship) to survey all the cases arising 
from the national quest for security and 
to report on them. Beginning with the 
famous University of Washington “Com 
munist” cases and the dismissals of the 
nonsigners of the disclaimer oath insti 
tuted by the Regents of the University 
of California, the roll is a lengthy on 

What is of more importance than th 
judgments rendered in the individual 
cases of those scientists and nonscientists 
involved is the formulation of new prin 
ciples around whi h the guardians ot 


academic freedom can rally. Perhaps in 
time, though bitterly opposed by many 
at first, these principles will come to be 
accepted by administrative officers and 
faculty members alike, to stand alongside 
the 1940 principles as the voice of wis- 
dom in the right regulation of universi- 
ties and the maintenance of freedom of 
thouzht and instruction among scholars 
and research workers. Having weathered 
the storm of suspicions, accusations, and 
investigations, the freedom of the mind 
that tolerates sharp differences of opinion 
and encourages criticism—the freedom 
of the mind that has its stronghold in our 
universities—will continue in the spirit 
of John Milton, Thomas Jefferson, and 
John Stuart Mill, to serve our peopl 
infinitely better than the repressed and 
constrained thought of those who are 
subject to the bonds of authority. 

Bent Ley GLass 


Joh , Hopkins Uni ersity 


Soviet Professional Manpower, Its Edu- 
cation, Training, and Supply. Nicholas 
DeWitt. National Science Foundation, 
Washington, 1955 (Order from: Supt 
of Documents, Washington 25). xxvii 

0 pp. $1.25 

Chis book reports the results of a com 
prehensive study of the entire Soviet edu 
cational system, with particular emphasis 
of the training of scientists and engineers 

It is based on a large volume of statisti 

cal data and descriptive reports from a 

wide range of sources, and with consider 

able variation in degree of reliability 

The author discusses at some length th 

difficulties encountered in interpreting 

and combining available data, which he 
presents in 45 tables and 11 charts. 


Despite these diffic ulties, this volume 
is probably the most complete and search 
ing study thus far made of the Soviet 
educational system, and it seems likely to 
remain the standard work in the field for 
some time to come. 

Public education is a central purpose 
of the Soviet Union, but it is based on the 
needs and desires of the State rather than 
of the individual. It is interesting to note 
that, in contrast to the current serious 
shortage of teachers in the United States, 
the udent-teacher ratio in Soviet 
schools was reduced from 28 to | in 1940 
to 25 to 1 in 1950. Furthermore, about 
+2 percent of Soviet professionals wer 
trained for, and are employed in, th 
field of education. 

Despite the emphasis on education, 
educational opportunities in the Soviet 
Union are generally much more limited 
than in the United States. Soviet higher 
educational institutions have graduated 
only half as many persons during the past 
25 years as have the higher educational 
institutions in the United States. How 
ever, by sacrificing the humanities and 
the liberal arts, the Soviets manage with 
a smaller educational base to turn out a 
higher number of trained specialists than 
does the United States 

Throughout the system, a heavy em 
phasis is placed on technology and basi« 


science. In the elementary grades | to 4 


inclusive, about 28 percent of the subject 
studied are in the fields of mathematics 
and science. In the intermediate grades, 
more than one-third of the time is spent 
on such subjects, and in the secondary 
school more than 40 percent. The result 
is that all high school graduates have 
substantial training in and familiarity 
with physics, chemistry, mathematics, 
and the earth sciences 

The emphasis on science and technol 
ogy is reflected not merely in the cur 
riculum, but in various selective devices 
that tend to channel the ablest youth into 
the technological branches. Twenty-seven 
percent of the 2 million professionals in 
the U.S.S.R. are in enginecring and r 
lated fields, 16 percent in health fields, 
9 percent in agricultural fields, and only 
6b percent in all sociocconomic service 
fields. A similar situation obtains with 
respect to semiprok ssionals 

The Soviet Union is graduating almost 
twice as many technical specialists in cer 
tain fields as is the United States. Be 
tween 1928 and 1954, the Soviet Unior 
eraduated about 682,000 profession ils in 
engineering as against 480,000 in th 
United States during roughly the sam 
period. Agricultural graduates in_ the 
Soviet Union totaled about 244,000 as 
against 133.000 in the United States 
Sovict graduates in medicine outnum- 
bered those in the United States more 
than two to one, 320,000 against 148,000 

The Soviets place a much heavier em- 
phasis than does the United States on 


_ 


fal 








the type of training represented in Amer- 
ica by technical institutes. There are in 
the U.S.S.R. something like 1500 of these 
institutions, which offer training in engi- 
neering, science, medicine, pedagogy, 
law, and agriculture. The courses are 
generally 4 years in length, with admis- 
sion being highly competitive and based 
on the completion of at least 7 years of 
instruction. Entrance requirements are 
being raised, and in the near future the 
Soviets may require a full secondary edu- 
cation. Graduates in recent years have 
numbered about 60,000 per year in the 
field of engineering alone, as compared 
with about 11,009 in the United States. 

College-level engineering education in 
the U.S.S.R. requires many more hours 
of class attendance than in the United 
States, and a much greater degree of 
specialization, Approximately a quartet 
of the time is spent on the general sci- 
ences, and another quarter on general 
nonspecialized engineering. Only about 
6 to 8 percent is allotted for political and 
socioeconomic courses, which could prob- 
ably be better called indoctrination 
courses. Narrow specialized engineering 
instruction takes the rest of the time ex- 
cept for physical training and military 
instruction. 

The inescapable conclusions to be de- 
rived from the book, with all due allow- 
ance for possible errors, are that in tech- 
nological areas the Soviet Union is gradu- 
ating more trained personnel than is the 





United States, and that from a purely 
technical viewpoint Soviet training is 
probably at least as good as, and quite 
possibly better than, that received by 
American engineering and science stu- 
dents. 

One ray of comfort may be drawn from 
the possibility that the extremely high 
degree of specialization in scientific and 
engineering fields may carry with it such 
a lack of flexibility or adaptability that 
the individual who cannot work in the 
field of his immediate specialization may 
be considerably less useful, or perhaps 
frustrated entirely. However, in view of 
the high degree of selection in the Soviet 
educational system, it seems probable 
that many of those in the field of science 
and engineering have sufficiently able 
minds so that this result will not occur. 
Still, it does represent one possibility that 
may limit the effectiveness of Soviet tech- 
nology. 

Another possibility is that the great 
emphasis in the U.S.S.R. on education 
may lead to changes in the Soviet phi- 
losophy. It is conceivable that the em- 
phasis on education may sufficiently 
emancipate enough minds in the U.S.S.R. 
so that the seemingly widespread accept- 
ance of the present official Soviet phi- 
losophy will no longer be possible. 

On the whole, this volume presents a 
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study that is challenging in its significance 
to American educators, both technical 
and general, to American industrialists, 
and to American citizens generally. 

Henry H. Armssy 
Office of Education, U.S. Department 
of Health, Education, and Welfare 


The Soviet Academy of Sciences. Hoover 
Institute Studies, Series 
tions, No. 3. Alexander Vucinich. 
Stanford University Press, Stanford, 
Calif., 1956. 157 pp. $2. 





Institu- 


One by-product of the cold war has 
been our realization that what goes on 
in the U.S.S.R. affects us directly. Thus 
it is only prudent for us to keep ourselves 
informed on things Russian and for our 
scientists to keep a constant check on 
their colleagues in the Soviet Union. 
Fortunately, most scientists can learn the 
status of their specialties in the Commu- 
nist countries without taking too much 
trouble, and the scientists as a whole 
can evaluate the accomplishments of So- 
viet science quite accurately. We know, 
for example, that Soviet mathematics, 
atomic physics, and engineering are 
truly excellent but that Soviet biology, 
medicine, and agriculture are backward 
and permeated by quacks. But over and 
beyond such information, there exists a 
mass of background knowledge that can 
be made available to us only by those 
who are experts on the Soviet Union. 
Alexander Vucinich, the author of The 
Soviet Academy of Science, 
expert. 


is such an 


The work begins with a historical ac- 
count of the Academy of Science from 
its founding in 1725 by Peter the Great 
to the latest tasks imposed on it by the 
current 


reigning syndics. The Sovict 
Academy has now become unique and is 
quite unlike any academy of science out- 
side the Communist world. Today it 
plans, organizes, and supervises all sci- 
entific research in the Soviet Union. It 
controls numerous lesser scientific institu- 
tions, employs a large staff of scientists 
and administrators, and dispenses an 
enormous budget. It has recently ac- 
quired a number of new functions, one 
of which is the training of future scholars 
and scientists. The individual academi- 
cians have great social prestige, receive 
large salaries, and have many perqui- 
sites that are highly desirable 

The academy, however, is subordi- 
nated to the Council of Ministers, and 
the academicians both individually and 
collectively take their orders from the 
political authorities. They must be ready 
at all times to shift their ideology when- 
ever the party line changes. When neces- 
sary, they must attack the science and 


the scientists of the West, rewrite the his- 
tory of science, and search out the heret- 
ics in the ranks of the scientists below 
them. This latter function is important, 
for the academicians are responsible for 
the ideological purity of all Soviet sci- 
entists. 

The Soviety Academy of Sciences con- 
tains a great deal of factual information 
that is not found elsewhere. It describes 
the internal organization of the Soviet 
Academy, its attitude toward pure and 
applied science, and its role in planning 
the activities of scientists in the various 
5-year plans. The appendixes list the sci- 
entific organization of the academy, the 
different academies of the several Soviet 
republics, the periodicals published by 
the academy, and the names of the 
academicians. The whole is a small but 
useful compendium. It also gives an ex- 
ceptionally clear picture of the condi- 
tions under which scientists have to la- 
bor in the new, socialist Utopia. 

Conway ZIRKLI 
Botanical Laboratory, 
University of Pennsylvania 


The Mighty Force of Research. Editors 

of Fortune. 15 articles reprinted 
from Fortune McGraw-Hill, New 
York, 1956. 308 pp. Illus. $4. 


Fifteen articles that appeared in For- 
tune between January 1953 and August 
1955 are here brought together in a hard 
cover. The resulting book gives a well- 
integrated and easily readable account of 
the state of applied and basic research 
and research support by foundations, uni- 
versities, government, and industry. Sev- 
eral chapters are mainly concerned with 
technology. The chapter titles give some 
idea of the scope of the treatment: “The 
strange state of American research” (sup- 
port of applied and basic research, re- 
search by the General Electric and Bell 
Telephone Companies, and the role of 
private foundations and the govern- 
ment); “The young scientists” (a survey 
by interview of the opinions and charac- 
teristics of 20 outstanding scientists under 
the age of 40, ten from industry and ten 
from universities, supplemented with the 
results of a questionnaire of 87 additional 
young scientists; the generalizations 
about scientists, derived from so small a 
sample, are of questionable validity 
“Science for sale” (contract research and 
developm-nt with special reference to 
Arthur D. Little, Ine. 
eclipse” 


; “The inventor in 
decline of the free-lancer and 
the rise of the industrial research team; 
“New 


light on the brain” (an account of recent 


decline in number of patents); 


research on the brain with special refer- 


ence to H. W. Magoun, H. H. Jasper, 
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Guisseppe Moruzzi, C. S. Sherrington, 
K. S. Lashley, W. R. Hess, E. D. Adrian, 
W. McCulloch, W. Pitts, D. McKay, and 
“How 
are we fixed for water?” (a survey of 


Percival Bailey, among others 


water resources; the per capita consump- 
tion of fresh water is estimated at 1500 
tons annually in the United States) ; “To- 
morrow’s weather” (short-range and 
long-range forecasting; cloud seeding: 
“For some curious reason most meteor- 
ologists have refused to be optimistic” 
*“Farming’s chemical age” 
herbicides, fertilizers) ; 


; 
(insecticides, 
“Power from the 
sun” (photosynthesis, solar engines and 
heating); “The peaceful atom” (atomix 
power plants, private and governmen- 
tal); “The new metals age” (light metals 
". “ane 


factory”; “The information 


and new alloys); “The transistor’ 
automat 
theory” (a clearly developed exposition 
of the elements of information theory 

There is an index, but no bibliography, 
which is regrettable inasmuch as the gen- 
eral reader for whom the book is in- 
tended might well want guidance to some 
of the sources for the articles. 

In summary, this is a good journalistic 
job. The dominant note is perhaps more 
hopeful tor. the future than it would be 
in a similar book written by scientists. 
G. DuS. 


What Is Science? Twelve eminent scien- 
tists and philosophers explain their 
various fields to the layman. James R. 
Newman, Ed. Simon and Schuster, 
New York, 1955. vii + 493 pp. $4.95. 


Einstein once wrote, “If you want to 
find out anything from the theoretical 
physicists about the methods they use, 
don’t listen to their words, fix your atten- 
tion on their deeds.” In What Is Science? 
this advice is taken seriously, not only 
with respect to physics, but for a variety 
of fields of knowledge from astronomy 
through biology to psychoanalysis. This 
is a wide-ranging collection of essays by 
distinguished practitioners of the arts of 
securing their respective kinds of posi 
tive knowledge. 

A brief review can do no better than 
to list the contributors: E. T. Whittaker 
on “Mathematics and logic,” Herman 
Bondi on “Astronomy and cosmology,” 
E. U. Condon on “Physics,” John Read 
on “Chemistry,” Ernest Baldwin on “Bio- 
chemistry,” W. C. Allee on “Biology,” 
Julian Huxley on “Evolution and ge- 
netics,” E. G. Boring on “Psychology,” 
Clyde Kluckhohn on “Anthropology,” 
and Erich Fromm on “Psychoanalysis.” 
Bertrand Russell, in a prefatory essay, 
points to the disparity in progress be- 
tween man’s knowledge of the physical 
world and his values, habits, and beliefs 
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a disparity that has brought the human 
race to the brink of possible self-destruc- 
tion—while Jacob Bronowski supplies a 
postlude called “Science as foresight,” 
an account of those electronic marvels, 
the modern calculating machines, that 
can reason deductively and also explore 
numerous alternative possibilities within 
a given logical frame, but, so far at least, 
cannot trespass on the distinctively 
human activity of creating new ideas. 

What must strike the lay cover-to 
cover reader (and what scientist will not 
be a layman in some of the fields cov- 
ered?) is the variety of basic concepts in 
the several sciences and, frequently, their 
specification to a given subject matter 
The “mass-luminosity diagram” iden 
tifies astrophysics as definitely as the 
“subconscious” marks psychoanalysis o1 
“Grimm’s law” marks linguistics. The 
biochemist has his “enzymes,” the ge- 
neticist his “genes” (of course), the 
physicist his “particle-wave dualism.” 

If science has a unity, it seems to lic 
only in the insistence that theory have ob- 
servable consequences, that it be suscep- 
tible, to quote Bondi, of “empirical dis- 
proof.” This is not intended to gainsay 
the remarkable degree of reduction, for 
example, of astronomy and chemistry to 
physics, or of some parts of biology to 
chemistry. Nevertheless, if a new and 
unique concept or relationship will cor- 
relate or explain phenomena, scientists 
will adopt it in order to carry forward 
their search for understanding. “Intuitive 
reactions (such as would cause people to 
reject implausible conceptions) are of 
secondary importance,’ writes Bondi. 
The testimony for this lies in the vol- 
uminous deeds of scientific achievement 
that are so ably recorded in these essays. 

An appended bibliography enables the 
interested reader to pursue the question, 
What is science? 


more broadly and 


deeply. 

AARON SAYVETZ 
Natural Sciences in the College, 
Unive rsity of Chicago 


Atomic Power. 180 pp. Automatic Con- 
trol. 148 pp. First Book of Animals. 
240 pp. The New Astronomy. 243 pp 
The Physics and Chemistry of Life. 
270 pp. Editors of Scientific American 
Simon and Schuster, New York, 1956 
Paper, $1 each. 
tific American. 


Reprints from Scien- 


Science, like music, has its skilled per- 
formers and its audience. With the grow- 
ing power and importance of science, an 
increasing number of magazines and 
books, as well as college courses, are 
offering the general reader instruction in 
what might be called science apprecia- 


tion. The latest venture in this subject is 
a paper-back series of five books, each on 
a different field of science, put together 
by the editors of the Scientific American 
from articles they have published in their 
magazine since 1948. The result is an 
account of many recent discoveries that 
manages to convey something of the 
method by which scientists find things 
out, and something of the delight they 
experience in doing so. 

Interpreting research findings to the 
general public is not the only problem of 
communication in science today. The 
rapid appearance of new specialties has 
made it more and more difficult for one 
scientist to talk to the next. This series 
is sufficiently authoritative and detailed 
to interest scientists who want to know 
what is happening on preserves other 
than their own 

The authors of the 90 articles are sci- 
entists who can write, many describing 
their own investigations, and journalists 
who understand science. Since each ar- 
ticle is complete in itself, there is some 
repetition. But when a topic is new to the 
reader, explanation in different contexts 
by different writers may provide under 
standing where fuller development by 
one author fails. Of course, browsing is 
no substitute for systematic study, but 
the first may lead to the second. Each 
book has an introduction, some notes 
about the authors, suggestions for further 
reading, and a few illustrations—not the 
original ones, unfortunately.—J.T. 


The Biology of the Spirit. Edmund W 
Sinnott. Viking Press, New York, 
1955. ix+ 180 pp. $3.50. 


Both author and publisher regard this 
as an unusual book. And so, in a way, it 
is. For Sinnott, with his wide knowledge 
of professional biology, has looked at life 
and its reasons and justifications, and has 
concluded that “all problems of life are 
ultimately biological problems.” All liv- 
ing matter, all protoplasm, shows a bio 
logical goal seeking, without an appre- 
ciation of which it cannot be understood 
Now, if once we admit that “life” is the 
striving of protoplasm to fulfill its goal, 
we may soon be led to agree that even 
the mind itself, although it may be “the 
highest of biological phenomena .. . is 
a biological process nevertheless’; and 
then to conclude that “if a man’s mind 
has a biological basis, his spirit must 
have one also.” Protoplasm becomes the 
place where spirit and matter meet, and 
“soul is the highest level of that goal- 
seeking, integrating process that is life.’ 

It is all very nice to find a unifying 
principle in biology that will help poor 
human man to relate the tumultuous ex- 








periences that he believes to be charac 


teristically human, and it is all very 
well to be shown how even God himself 
finds his place as that whose existence 
must be postulated since without it the 
highest goal-seeking of truth, beauty, and 
goodness would be like an ignorant child 
crying for the moon. There much in 
this book that 


two doubts keep intruding. How do we 


is admirable, but one o1 
judge what is a “higher” goal or a 
one? What 


the megalomaniac “better” 


“lower” makes the goal of 
the thug or 
or “worse” than that of the office boy or 
the poet? What is the meaning of “‘g« al’ 
human mind to 
And what of the 


host of evolutionary processes 


itself, unless there is a 
experience and juage? 
the dink 
saur and the diplodocus—that went 


Are we 


to recognize that the answers to questions 


wrong? not in danger of failing 
like these lie partly in and partly out of 
biology? And are we not in danger of 
forgetting that human wretchedness and 
human greatness walk hand in hand, and 
that in the fullness of human living there 


are undercurrents of blood and sweat 
and tears that no biology—whether of the 
spirit or emergent evolution—can prop 


erly comprehend? There is something ir 

this book that is well worth saying; but 

there is still something more to say. 
C. A, CouLson 

Mathematical Institute, 

University of Oxford 


Biographical Memoirs of Fellows of the 
Royal Society. vol. I. A New series in 
continuation of Obituary Notices of 
Fellows of the Royal Societ Royal 

Society, London, 1955. 263 pp. 

plates. 30s. 


This new series of brief biographies 
maintains the high standards of the series 
it replaces. Each memoir includes a full 
page photograph of the subject, an ac- 
of his life 


plishments, and a complete bibliography 


count and scientific accom- 


of his publications. They are models of 
their kind that might well be consulted 
by anyone faced with the unhappy task 
of preparing an obituary notice 
Accounts of the lives of the following 
are presented: Wallace Alan Akers, Her 
Stanley Allen, Stafford 
Cripps, Arthur Lee Dixon, Albert Ein 
stein, Fermi, John 
Hewitt, Peter Hill, Frederi 
Wood Jones, Heinrich Kayser, Arthut 
Keith, George Martin Lees, John Ed 
ward Lennard-Jones, Emmanuel Marie 
Martin Jacquin de Margeri 
Edward Mellanby, Archibald Read 
Richardson, Redcliffe Nathan Salaman, 
Frederick Charles Searle 
Alan Mathison Turing.—G.DvuS. 


bert Richard 


Enrico Theodore 


James 


Pierre 
George 


and 
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Imagination’s Other Place. Poems of 
science and mathematics. Helen Plotz, 
Comp. Crowell, New York, 1955. 200 
pp. 93.50. 


20th 


a barrier between s 


century seems to 


Although the 


raised 


have ence and 
the arts, poets have always seen the sam« 
This anthology at- 


Milton 


inspiration 


vision as scientists. 


empts to show the reader that 


o Galileo for 


that poets and scientists are no strang- 


went sometime 
ers. (“Euclid alone has looked on beauty 


bare,” said the late Edna St. Vincent 

Millay. 
The book 

the first on 


Here 


verse ranges from Shakespeare's 


is divided into four sections, 
astronomy and geography. 


man’s speculation about his uni- 


Ihe heavens themselves, the 
this cente1 


Observe degree, priority «and place. 


planets and 


to Emily Dickinson’s wondering 


why heaven did not break away 


And tumble blue on me 


Among the 


tion, on physics, mathematics, and chem- 


poems in the second sec- 


finds in Carl Sandburg’s 


“Arithmetic” the 


istry, one 


waggishly profound 


lines 


Arithmetic tells you how many you lose or 


win if you know how 
many you had before you lost or won. 
In this section, the least adequate of the 


four, also appears i paraphrasing of 


Lewis Carroll’s “The Jabberwocky” en- 
titled “Piane Geometry,” one of the few 


choices about which one questions the 
anthologist’s judgment 

Psalmist’s ““What is 
mindful of him?” 
reader the third 


and best selected group of poems, called 


In answer to the 


man, that thou art 


the anthology offers the 


“Both man and bird and beast.” If the 
reader is “the egregious egoist” that 
Elinor Wylie says man is (in “Cold- 
Blooded Creature he will be de- 


lighted with these re Hlections of himself 


in the poetic pool. Ile will be startled by 


Ogden Nash’s 


Among the anthrovophaci 


People’s friends ar: people’s sarcophagi 


and be awed by Alexander Pope’s stern 

adv 

Know ren thy resume not God to 
an, 


The proper study of mankind is Man 


Che poems in the last section eulogize 


the courage, faith, and vision of great 


men of science, from Newton to Einstein. 


Here the quality of the poctry is not as 


good as the spirit that underlies the 


selection. 


Much space is given in the anthology 


Eliot, Dy- 
Marianne 


to the modern poets (T. S. 
lan Thomas, W. H. Auden, 


Moore but Pope, Wordsworth, Shel- 
ley, Emerson, and Tennyson tell the 
reader how other centuries have seen 
science. 

The book will appeal to readers who 
see, Or want to see, that both scientists 
and poets attempt to answer the san 
questions.—J.M.F. 


Language, Thought, and Reality. Se 
lected writings of Benjamin Lec 
Whorf. John B. Carroll, Ed. Tech 
nology Press, Massachusetts Institute 


of Technology, Cambridge; Wiley, 
New York; Chapman and Hall, Lon 
don, 1956. 278 pp Illus. $6. 
Che hypothesis suggested by Benjamin 
Lee Whorf 


son’s language is a factor in 


that the structure of a per 
the way in 
which he understands reality and be 
haves with respect to it has attrac ted the 
attention of linguists, anthropologists, 
psychologists, philosophers, as well as a 
large segment of the public. The present 
book includes “nearly all of Whorf’s writ- 
ings which are pertinent to ... the prin- 
ciple of linguistic relativity” (p. 23), as 
well as other general linguistic writings 
of interest. The papers are followed by 
a bibliography of Whorf’s published and 
unpublished writings, and a list of related 
books and articles. Some of the papers 
are published for the first time, the most 
important of these being “A linguistic 
consideration of thinking in primitive 
communities” (pp. 65-86 

John B. Carroll suggests, in a lucid in- 


troduction, the process by which Whorf’s 


early thinking, at times purely visionary 


and even mystical, developed into a 
stimulating and challenging theory of the 
relationship between linguistic structure 
Indeed, one 


and nonlinguistic behavior. 


cannot help wondering, with Carroll, 
“what makes the notion of linguistic rela 
tivity so fascinating even to the nonspe 
cialist. Perhaps it is the suggestion that 
tricked, all 


structure of 


all one’s life one has been 


unaware, by the language 


into a certain way of perceiving reality, 


with the implication that awareness of 


this trickery will enable one to see tl 


)- 


world with fresh insight” (p. 2 


Ihe hypothesis that the structure of 


the language one habitually uses influ 


ences the manner in which one under 


stands his environment has thus fat 
neither been proved nor, disproved. How 
ever, that Whorf often substituted aff 

tion for objectivity in his analysis of 
Indian languages becomes apparent with 
the reading of almost any of the paper 
Thus, statements such ; 


that the Hopi la 


in this volume. 


those to the effect 
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guage shows “a higher plane of thinking, 
a more rational analysis of situations, 
than our vaunted English” (p. 85), o1 
“how much more precise and finely elab- 
orated is the system of relationships in 
preliterate| tongues” (p. 84) 
Whorf vulnerable to those 


critics who attack the lack of scientific 


many such 
have mad 


rigor in his methodology. Too, his belief 
that “it w . enlightening to see Eng- 
lish from the entirely new angle necessi- 
tated in order to translate it into Hopi” 
p. 112) sounds suspiciously similar to 
the old classicist’s superstition that 
everyone should study Latin, for there is 
no better way to learn English grammar. 


The two points of view are, perhaps, 
fferent sides of the same coir 
Whorf’s 


pe inted out in Carroil’s 


merely di 
A mort 


methodology. 


serious criticism of 


very fair evaluation, is the undue impor 
tance given to translation as an index of 
the differences between languages. It is 
surprising, for example, that Whorf con- 
sidered it so noteworthy that, say, Hopi 
had only one word where English has 
three; that there is no one-to-one corre- 
spondence between languages is obvious 
to anyone after his first experience with 
another language. Differences (or simi- 
larities) in the linguistic behavior asso- 
ciated with two events do not necessar- 
ily imply corresponding differences (or 
similarities) in the perception of those 
events. A number of factors may operate 
to cause such situations: metaphorical 


extensions, semantic change, idioms 


that is, a case where the meaning of 
a complex whole cannot be predicted 
from the meanings of the constituent 
parts), and so forth. Would anyone, for 
example, infer that English speakers con- 
sider the two events of (i) dying and (ii 
hitting a pail with one’s foot as being 
losely related because they each may be 
referred to as “kicking the bucket 

That Whorf’s argument suffers from 
circularity of inferences has been pointed 
out by his critics. We must observe the 
linguistic and nonlinguistic events sepa 
rately before they can be correlated; 
otherwise, the only evidence for differ- 
ences in “world-view” turns out to be 
the linguistic differences. Even assuming 
that we find a striking difference in lan- 
guage structures, and what seems to be 
an associated difference in some nonlin- 
guistic behavior, it must be demonstrated 
i) how often such co-occurrences might 
be expected merely by chance, and (ii 
what the exact nature of the relation- 
ship is. If A and B co-occur, either A 
causes B, or B causes A, or perhaps some 
other factor C A and B. To 


use a trivial example of the relationships 


causes both 


between language and culture, it is cer- 
tainly likely that people who live near 
the sea and who are engaged primarily 
in fishing will have a large and precise 
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terminology for things connected with 


fishing. However, no one would suggest 
that these people took up fishing because 
their language had such an appropriate 
terminology. 

Carroll quite rightly points out that 
regardless of whether the linguistic rela 
tivity principle is valid or not, the inter 
est it has aroused should not be allowed 
to minimize the attempts to search for 
language universals. Whorf maintains, for 
example, that such a contrast as that be- 
tween verb and noun is “meaningless” in 


some languages—‘in Nitinat it seems not 


to exist” (p. 99). However true this may 
be. it seems reasonable to assume that 
language as a form of learned behavior 


should be subject to the general laws that 
govern all learned behavior and _ that 


there should be some manifestations of 
these general laws in the forms of “uni 
vi rsals 

These remarks are not meant to refute 
the Whorf hypothesis, but merely to indi 
cate where some refinement is necessary 
before the hypothesis can be adequately 
tested ( ollection of the data required 
for investigating the validity of the hy 
pothesis will certainly be fruitful. It is 
hoped that the appearance of this book 
will further stimulate research in dete 
mining the nontrivial, other-than-chance 
relationships between language structure 
and nonlinguistic behavior, perception, 
cognition, and so forth—research of the 
nature Carroll himself is engaged in as 
director of the Southwest Project in 
Comparative Psycholinguistics. 

Sot SAPORTA 

Department of Spanish, 
Indiana Universit) 


Scientific Books, Libraries and Collec- 
tors. A study of bibliography and the 
book trade in relation to science. John 
L. Thornton and R, I. J. Tully. Li- 
brary Association, London, 1954. 288 

pp 24s 


In 1949, the senior author, librarian of 
St. Bartholomew’s Hospital Medical Col- 
lege, London, issucd Vf dical Books. ] 


braries and Collectors. He then promised 
a companion volume. S ntific Books, 
Librar and Coll rs. Now that this 


work has appeared, it should be wel 
comed by historians of science, librari- 
ans, collectors, and all who are concerned 
the growth and development of sci- 
*¢ 

i 


W ith 
enti terature. 
Although the 


graphic in nature, 


book is mainly biblio- 
it has the rare merit of 
being both readable and interesting. It 
is not, as the authors point out in their 
preface, “an exhaustive treatise on the 
bibliographical aspects of science, but 


rather an introductory history of the pro 


duction, distribution and storage of s 

entific literature from the earliest times 
Our aim has been the recording of infor 
mation accessible only at the expense of 
much research, rather than the presenta 
tion of new material, and our selected 


bibliography guides readers to sources of 
additional information.” 

It may be said at once that the authors 
have succeeded very well in their aim 

Ithough the volume appt ars to be s nall, 
a vast amount of information has been 
packed into it. There are 12 chapters 
that include such topics as scientific lit 
erature before the invention of printing, 
screntuinec in unabula, scientific books o 
the 16th century, 17th century scientifi 
books, scientific books from 17! 99 


the rise of scientific societies, the growth 


of scientific periodical literature, scien 
titi bibliographies and bibliographers, 
private scientific libraries, scientific pub 
lishing and bookselling, and scientific 
libraries of today 

In addition to 


many bibliographi 


footnotes, there is a valuable 20-page 
bibliography and an index 
Morris C. Lerxrnp 


{rmed Forces Institute of Pathol: ¢ 


Science and Christian Belief. C. A. Coul- 
North Carolina 
Press, Chapel Hill, 1955. 127 pp. $2.50 


son. University of 


Coulson is a professor of applied 
mathematics and an acknowledged au 
thority in several fields of chemistry and 
physics. He is also a sincere Christian 


undertakes to talk 


about science and Christian belief, he 


Therefore, when he 


deserves a respectful hearing from both 
scientists and churchmen. His book is one 
of the best discussions of this difficult sub 
ject that I have read 

The author’s thesis is that science itself 
is essentially a religious activity. In sci 


ence, discovery of facts alone is not 


enough. Facts are all related to each 
oth r. and what the scicntist especially 
sceks is to tie them together by unifying 
concepts Scientific truth means coher 


ence ina pattern whi h is recogn zed as 


meaningful.” Religion, in the same way 
seeks unifying « ncepts amon s VI 
facts and experiences. Both shat om 
mon ignorance and a common hop Fur 
thermore, the underlying assumptions of 
science are essentially moral and spiritual 
ones—honesty, integrity, humility, hop 

enthusiasm, patience, cooperation wit! 
others, and the use of both reason and 


imagination 


Both seek for truth and for 
order and constancy in nature, but they 
study different aspects of the truth as one 
might study different aspects of the con 
a building. An artis 


would see in these blueprints something 


pilex blueprints for 
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quite different from what an engineer 
would find. 


It is, therefore, harmful to separate 
sharply the scientific approach from the 
religious approach to truth. “Religion is 
the total response of man to all his en- 
vironment.” The author stresses the im- 
portance of “reflection,” an attempt to 
build a full three-dimensional framework 
of all the reality we encounter in our 
various experiences. Such reflection will 
show, he believes, that these experiences 
provide a conviction of revelation in both 
science and religion, a sense of unity in 
nature, and a quality in this unity that is 
essentially spiritual. This personal and 
spiritual quality reaches its highest mani- 
festation in Jesus Christ. 

Coulson’s plea that religion should not 
be divorced from science but should in- 
terpret all our experiences will doubt- 
less meet with much support. It is well, 
however, for us to remember something 
which, in my opinion, he does not stress 
sufficiently—that the approach of science 
to reality is chiefly through the intellect, 
while the approach of religion is chiefly 
through spiritual insight. It is the un- 
willingness of many men of science to 
recognize the validity of the latter as an 
avenue to truth that has been the main 
cause of the so-called “conflict” between 
science and religion. 

Epmunp W. Sinnott 
Yale University 


Ludwig Boltzmann, Mensch, Physiker, 
Philosoph. Engelbert Broda. Deuticke, 


Vienna, 1955. viii+ 152 pp. 


It is 50 years since the tragic end of 
Boltzmann, one of the greatest physicists 
of the last century and the founder of 
the modern theory of statistical physics, 
but this is the first full-length biography 
of him. Written by the radiochemist, 
Broda, the biography is introduced by 
Hans Thirring, who briefly gives the 
argument of Boltzmann’s explaining heat 
processes mechanically. The book is di- 
vided into four sections. 

The section, “Boltzmann the man,” 
not only describes his academic career, 
which was many sided—he was, in suc- 
cession, professor of mathematics, of ex- 
perimental physics, of theoretical phys- 
ics, and finally of philosophy—but is 
particularly valuable because, like the 
whole book, it contains copious quota- 
tions from Boltzmann’s own writings and 
statements by students and 
friends, and thus it gives a vivid picture 


former 


of this unique personality. 

The second section. “Boltzmann the 
physicist,” is, in my opinion, too brief. 
However, it gives all the most important 
discoveries, stressing Boltzmann’s outlook 
on atomistics and mechanics and in par- 
ticular showing that Boltzmann not only 


732 


had developed kinetic theory but had 
also used the kinetic picture in the the- 
ory of matter, and in electricity, where 
he first gave the atomistic explanation 
for the Hall effect. It was Lorentz who 
said, “to Boltzmann goes the honor of 
first having estimated the velocity of 
electric ity in solids.” 

Boltzmann’s most important contribu- 
tion was the formulation of the H-theo- 
rem that leads to the relation between 
entropy and probability, which accord- 
ing to Planck is written in the simple 
equation, S=k In P, where S is the 
entropy, k the Boltzmann constant, and 
P the probability. It is this equation that 
has been put on Boltzmann’s tombstone. 
To this generation, Boltzmann is best 
known for these theoretical investigations. 
E. Mach called him an experimenter of 
unsurpassed technique, and it was Boltz- 
mann who investigated the dielectric con- 
stant and its relation to the refractive in- 
dex (Maxwell relation), who measured 
the force on a dielectric sphere in an 
electric field, and who also determined 
the wavelength of Hertzian waves {mi- 
with an interferometer. 

The third section is “Boltzmann the 
philosopher.” 


crowaves 


Boltzmann was unfortu- 
nate in that most of his contemporaries, 
particularly the natural philosophers as 
represented by Ostwald and Mach, did 
not believe in the reality of atoms. His 
polemic arguments against their criti- 
cism took a great deal of his time 
and to a certain extent colors his philo- 
sophical lectures, which are discussed in 
some detail in this book. 

30ltzmann was of an artistic and sensi- 
tive nature but full of humor. Californi- 
ans then and now will be delighted with 
his statement in one of the Popular Lec- 
tures, “The trip of a German professor 
to Eldorado.” 


California, he calls it something “quite 


In describing the trip to 


exquisite” and says, “A trip to California 
is Champagne Veuve Cliquot and oys- 
ters.” Not many physicists will say what 
he says in the preface to his Popular Lec- 
tures, which he dedicated to the memory 
of the great German poet, Friedrich 
Schiller. He said, “This dedication is no 
empty phrase. Through Schiller I am 
what I am at the present time. Without 
him a man with the same type of beard 
or nose could exist, but never myself. 
There is only a second one who had a 
similar influence on me and that is 
Beethove ag 

It is characteristic for this outlook 
that in his Popular Lectures the names 
of Beethoven, Schiller, Mozart and some 
other artists appear frequently and that 
he is full of the enthusiasm of an artist 
who is taken with the beauty of the phys- 
ical theory in very much the same way 
as Einstein himself, who was profoundly 
influenced by Boltzmann’s writing. 

The final section summarizes briefly 
Boltzmann’s 


importance for modern 





physics. The book is well worth reading 
as an introduction both to Boltzmann’s 
personality and to his outlook on phys- 
ical theories and philosophy. 

K. LarK-Horovirz 
Physics Department, Purdue Universit) 


Physical Sciences 


Relativity: the Special Theory. J. L 
Synge. North Holland, Amsterdam; 
Interscience, New York, 1956. xvi + 
450 pp. $10.50. 


J. L. Synge of the Dublin Institute for 
Advanced Studies is well known as a 
competent mathematician who is also 
an excellent writer of texts on an inter- 
mediate level. Readers »f his mechanics 
text will find the presen. book on relativ- 
ity on a substantially more demanding 
level, but written with the charm that 
makes reading a pleasure and that is a 
substantial help over the rough spots. 

The subject matter of this book covers 
the geometry of the Minkowski manifold 
perhaps more comprehensively than 
would be necessary for a presentation of 
of the special theory alone. This excess 
mathematical baggage is, however, well 
justified for anyone who contemplates 
going on at some later date to a study of 
the general theory of relativity. Because 
Synge is by inclination a mathematician 
rather than a physicist, he begins not with 
a discussion of the physical reasons lead- 
ing to the replacement of the Newtonian 
by the Minkowskian continuum but 
rather with a semipostulational discus- 
sion of the logical possibilities. As the dis- 
cussion progresses, physical and observa- 
tional arguments are given their due 
attention as well. The discussion of the 
mathematical and the kinetic aspects of 
the Minkowski space and the Lorentz 
transformations occupies roughly the first 
third of the book. 

Next the author proceeds to what is 
usually called relativistic mechanics. It 
is well known that relativistic mechanics . 
cannot properly cover as much ground as 
does Newtonian mechanics, because of 
the incompatibility of the Lorentz trans- 
formation with action-at-a-distance. Rel- 
ativistic mechanics concerns itself, ac- 
cordingly, with action at infinitesimal 
distances—that is, with collisions between 
mass points and with the laws of fluid 
dynamics. There is no attempt to cover 
that is, 
the theory of a single Dirac particle). The 


relativistic quantum mechanics 
Compton effect is treated (as it can be 
done very adequately) as the collision 
between a classical point electron and a 
classical photon—that is, a particle of 
zero rest mass. Synge even treats pair 
creation and pair annihilation purely 
classically. It is comforting to see how 
much information can be obtained even 
in this simplified approach. Mechanics 
comprises the second third of the book. 
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Relativistic electrodynamics, including 
the classical theory of radiation interac- 
tion, represents the concluding portion 
of Synge’s book. It is perhaps here that 
one misses most some discussion of recent 
work in quantum theory. It is precisely 
because of the lucidity of the discussion 
that one would like to see it extended 
further. Altogether the book deserves 
high praise. 

Perer G. BERGMANN 
Department of Physics, 
Syracuse University 


Electronic Transformers and Circuits. 
Reuben Lee. Wiley, New York; Chap- 
man and Hall, London, ed. 2, 1955. 
xvi + 360 pp. Illus. $7.50. 


The stated objective of Lee’s book is 
to provide a reference book on the design 
of transformers for electronic apparatus 
and to furnish electronic equipment en- 
gineers with an understanding of the ef- 
fects of transformer characteristics on 
electronic circuits. To this end, chapters 
are included on transformer construc- 
tion, rectifier performance, audio trans- 
formers and circuits, higher frequency 
transformers, control transformers, mag- 
netic amplifiers, and pulse and video 
transformers and circuits. A quite com- 
plete bibliography is included, and the 
book is well indexed. 

As stated in the preface, in a book of 
general coverage there is room for only 
a brief treatment of any phase of the 
subject. In general those phases dealing 
with low-frequency transformer design 
are quite adequately covered; however, 
the reader will find comparatively little 
in this book to aid him in the design of 
transformers. Probably 
the most thorough portions of the book 
are those dealing with comparatively 


high-frequency 


low-power transformers of conventional 
design—for example, filament transform- 
ers, anode transformers, combination fila- 
ment and anode transformers, and reac- 
tors; with audio transformers; and with 
pulse and video transformers. The ma- 
terial on magnetic amplifiers forms a 
very good summary of this extremely 
important field, and sufficient theory is 
presented to give the reader an adequate 
background. 

The text is well interspersed with 
charts, graphs, and design guides, and 
there are numerous examples to illus- 
trate the design procedures. Despite this, 
however, the reader will still find it nec- 
essary to call on the benefits of experi- 
ence to indicate, for example, allowable 
values of core induction, wire current 
density, estimated losses, regulation, and 
so forth. Useful formulas and graphs are 
provided from which such design para- 
meters as open-circuit and leakage in- 
ductances and interwinding and _ total 
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capacitances may be calculated. Thus the 
treatment of audio transformer design is 
well handled in the amount of space that 
is provided, and it should provide the 
reader with the essential details for the 
design of conventional audio amplifiers. 

The approximate treatment of the 
transient response in pulse and video 
transformers should also provide good 
reference material, The treatmert of 
radar pulsers and charging reactors is 
adequate. Sweep circuit operation is 
covered in some detail, although there 
is comparatively little on transformer 
design for this application. Ferrites, 
which find particular application in this 
and in high-frequency transformer de- 
sign, are given very little mention. There 
is a brief mention of this extremely im- 
portant class of materials on page 33, 
and there are two pages on high-fre- 
quency uses on pages 217-219, and only 
passing references elsewhere. 

High-frequency transformers—for ex- 
ample, those used in intermediate-fre- 
quency amplifiers, are treated rather 
lightly on pages 224-232, and this treat- 
ment deals exclusively with the calcula- 
tion of inductances, there being no in- 
formation on the coil Q. Readers will 
find this information useful only as back- 
ground material; it is insufficient for the 
design of such transformers. 

Another omission, and a rather serious 
one, is the lack of adequate treatment 
of audio transformers for use with tran- 
sistors. This important field of applica- 
tion is mentioned briefly on one page, 
and comparisons are drawn with con- 
ventional tube circuits that are mislead- 
ing, if not downright incorrect. Various 
factors—that the impedance levels of 
transistors are radically different from 
those of electron tubes, that direct cur- 
rent usually flows in both windings, that 
small size is even more necessary here 
than with tubes, and that transistors are 
bilateral devices—would make a more 
detailed treatment of the subject desir- 
able. 

This book has valuable reference ma- 
terial for the design of low-frequency 
transformers and reactors. The high-fre- 
quency treatment is useful for back- 
ground but inadequate for design pur- 
poses. 

Ricwarp F. 
General Electric Company 


SHEA 


Principles and Problems in Energetics. 
J. N. Brénsted. Translated by R. P 
Bell. Interscience, New York, 1955. 
vii+ 119 pp. Illus. $3.50. 


The student of thermodynamics 
quickly recognizes that the subject is 
complete and exact. If he accepts the 
laws of thermodynamics, elaboration of 
the subject is accomplished by relatively 


trivial mathematical manipulations. The 
final results thus require no proof, either 
theoretically or experimentally, and the 
difficulties that arise for the thoughtful 
student of thermodynamics are concerned 
almost entirely with the first and second 
laws. 

J. N. 


became disturbed over the classical for- 


3rdénsted, about 20 years ago 
mulation of the laws of thermodynamics 
Over the next 10 years he developed what 
he preferred to call a system of energet- 
ics. He believed that it was simpler than 
traditional thermodynamics, and _ he 
hoped that it could be used for irrever- 
sible processes. The methods that he de- 
vised for these purposes cannot be de- 
scribed briefly. It can be said, however, 
that the first law of thermodynamics 
becomes a work principle, which applies 
to reversible processes, and that the sec- 
ond law is broadened to a heat and 
equivalence includes 
irreversible processes. It can also be said 
that Brénsted never loses the reader in 


principle, which 


mathematical complexities and that he 
always emphasizes the physical concepts 

The results of his deliberations ap- 
peared usually in Danish journals; this 
collected account of them was first pub- 
lished in Danish in 1946. Since English- 
speaking scientists are usually poor lin- 
guists, we should be grateful for an 
opportunity to learn about energetics in 
a readable translation by R. P. Bell. An 
interesting foreword has been added by 
V. K. La Mer, who has enthusiastically 
introduced the subject to his own stu- 
dents. Anyone who is seriously interested 
in thermodynamics should read _ this 
book. 

Georce M. Murpny 

Department of Chemistry, 
New York University 


Mesons and Fields. vol. I, Fields. Silvan 
S. Schweber, Hans A. Bethe, and 
Frederic De Hoffmann. Row, Peter- 
son, Evanston, Ill, 1955. 449 pp 


Illus. 


This is logically the first part, if 
chronologically the second part, of 
two-volume work under the above title 
Volume II, Mesons, by Bethe and De 
Hoffmann, has already appeared; the 
present volume is primarily the work of 
Silvan S. Schweber. It provides an ex- 
cellent introduction to present-day field 
theory and the associated covariant per- 
turbation formalism. The background 
required is approximately a standard 


course 


nm quantum mechanics, making 
the volume well suited for use as the 
basis of a graduate physics course, which, 
in fact, was its origin. 

The book first develops the equations 
and formal properties of relativistic par- 


ticles with spins 0 to '%, and then pre- 
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sents an exposition of Feynman’s posi- 


tron theory for the elementary case with- 
out second quantization. The text derives 
coherence from the emphasis throughout 
on Feynman’s procedures, for which 
pedagogical advantages of “visualization 
and ease of understanding” are claimed. 
Part II of this volume introduces stand- 
ard field theory, including all types of 
coupling necessary for electromagnetic 
and mesonic interactions. The fields are 
next quantized, covariant perturbation 
theory is introduced, and its use in cal- 
culating the § matrix is discussed. The 
equivalence of the whole scheme with 
Feynman’s techniques is established, fol- 
lowing the procedures of Dyson and 
Wick. Almost the last third of the book 
is devoted to the renormalization of di- 
vergences, which forms so important a 
part of contemporary field theory. Con- 
cluding sections discuss recent develop- 
ments. 

There are a number of nice features 
in this book, such as the use of radia- 
tive corrections to Coulomb scattering 
as a means of calculating the Lamb 
shift and the magnetic moment correc- 
tion Au/w=a/2x, The Bethe-Salpeter 
two-body equation is introduced early in 
an elementary way and then rederived 
in more detail in a concluding section 
The style of the text is extremely read- 
able and its freedom from typographical 
errors is remarkable. The chief omission 
seems to be in applications of the for- 
malism to meson-nuclear problems: for 
instance, the Tamm-Dancoff method is 
not mentioned, nor is isotopic spin—all 
neutral 
mesons. Of course these matters are taken 
up in volume II, but their lack makes 
volume I a little less self-contained. Al- 
though volume I may be of less wide- 


examples are worked out for 


spread and immediate interest than vol- 
ume II because of its formal character, 
by the same token, it is likely to be the 
more enduring member of the pair. 

D. C. PEASLEr 
De pariment of Physics, 
Purdue University 


An Introduction to Reactor Physics. D. 
J. Littler and J. F. Raffle. McGraw- 
Hill, New York; Pergamon, London, 
1955. viii+ 196 pp. Illus. $4.50. 

This work is based on a set of introduc- 
tory lectures that were delivered by the 
authors to a mixed audience of engineers 
and physicists who were involved in the 
design and construction of nuclear re- 
actors. The book deals exclusively with 
reactors in which fissions are produced 
predominantly by thermal neutrons. 

The first four chapters are introductory 
in nature. Thev deal with the radioac- 


tivity decay laws, nuclear binding ener- 
gies, the organization of the periodic 
table, and other background information 
that is not directly applicable to the de- 
sign of reactors. The kinetic theory of 
neutrons is presented in Chapters 5, 6, 
and 7. Topics treated include neutron 
nuclear interactions, the concept of the 
cross section, the diffusion equation, and 
general remarks on chain reactions 
Chapter 8 deals with the critical condi- 
tions for unreflected, homogeneous re- 
actors. Heteregeneous reactors are dis- 
Chapters 9 and 10. The 
time-dependent behavior of reactors is 


cussed in 


discussed briefly in Chapter 11. Chapter 
12 deals with a collection of miscel- 
laneous problems related to the running 
of a reactor at power. These include the 
temperature coefficient of reactivity, the 
absorption of neutrons by fission prod- 
ucts, the activity of fission products as 
a function of time after shutdown, and 
r in an air- 
cooled reactor. In Chapter 13, shielding 


the radioactivity of the a 


against gamma rays is discussed. Chap- 
ters 14 and 16 treat radiation detectors 
and experimental methods for measuring 
reactor parameters. Radiation damage is 
the subject of Chapter 15. 

The background material in the first 
four chapters is condensed in a terse 
fashion. For this reason, some of the ex- 
amples require greater explanation. This 
terseness is also apparent in the section 
on neutron interactions where, for ex- 


ample, the inverse velocity law is men- 


tioned only casually, 

The behavior of thermal neutrons in 
lattice reactors is treated better than any 
other subject in the book. The treatment 
is of a handbook type with sufficient ex- 
planation, formulas, and examples to in- 
struct the reader in the techniques of lat- 
tice calculations. 

In general, the treatment of the sub- 
ject matter is uneven. Undue attention 
is given to mathematical details in some 
places, while the physics is glossed over 
The mathematical solution of the diffu- 
sion equation is discussed in detail, while 
hardly a mention is made of “age” the- 
ory. Derivations are carried part way with 
vigor and precision and completed by 
use of formulas whose origin is obscure 

It is not clear for whom the book is 
intended. The material is not sophisti- 
cated enough for the serious student, and 
yet it is not useful as a handbook for 
the reactor designer. 

The shielding portion of the book dis 
cusses the various processes by which 
gamma rays are attenuated. The energy 
dependence of compton, photoelectric, 
and pair-production cross sections is 
given, but there is no mention of build-up 
factors. Principles of neutron shielding 
are not discussed at all. 


The language in many cases is less 





precise than one would like. The assump- 
tions underlying the derivations are not 
always stated. In addition, typographical 
errors, especially those in formulas, rep- 
resent serious pitfalls for the reader. 
MatTHew M. SuHapiro 
Physics De partment, Nuclear 
Development Corporation of America 


Principles of Guided Missile Design. 
Guidance. Arthur S. Locke in collabo- 
ration with Charles H. Dodge, Samuel 
F. George, Laurence F. Gilchrist, Wil- 
liam C. Hodgson, John E. Meade, John 
A. Sanderson, and Charles F, White. 
Van Nostrand, New York, 1955. xvii 4 
729 pp. Illus. $12.50. 


This book, which is the first of a series 
in the field of guided missile design, is 
intended for the serious graduate stu- 
dent as well as for workers in the field. 
Ihe complete series, which will include, 
among others, 


topics on propulsion, 


aerodynamics, launching, testing, and 
operations research, is edited by Grayson 
Merrill. A. S. Locke, who wrote most of 
the volume on Guidance, was greatly as- 
sisted by seven principal collaborators, 
each of whom is an expert in a given 
field. 

This book represents the first serious 
attempt to collate the voluminous de- 
classified literature in the various areas 
that collectively form the field of missile 
guidance. This Herculean task has been 
performed quite well by the author and 
his collaborators, It is not easy reading, 
nor is this its intent. The symbolism for 
the mathematics varies considerably 
through the volume, but each chapter 
is essentially self-contained in that the 
notations used are, in general, sufficiently 
well defined to avoid confusion. 

Some of the chapters go into great 
detail on certain subjects—for example, 
“Transmission of radio waves,” in which 
most of the material is not new or even 
presented in a better form than may be 
found in standard texts on this subject 
Other chapters, which discuss subjects 
that are bound to play an increasingly 
important role in the future of missile 
guidance, are abbreviated or only pre- 
sent elementary principles. These omis- 
sions are entirely excusable on security 
grounds. However, the chapter on the 
measurement of missile motion, although 
satisfactory as an elementary presenta- 
tion of the problem, could have been 
expanded considerably without a viola- 
tion of security regulations. The funda- 
mental laws that govern the action of 
gyros and their associated parts are well 
known and have been recorded in great 
detail in texts and other publications in 


countries abroad. References to these 
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works are not even included at the end 
of this chapter. In general, in this area, 
too few references are given to other 
works on the various subjects in most of 
the chapters, and yet, in many ways, the 
volume is not self-sufficient 

The book, however ontains many 
very practical hints and suggestions that 
were obviously born out of the experi- 
ences of the author and his collaborators. 
The chapters on “Target considerations” 
and “Prelaunching and launching” are 
particularly significant in this regard. 
The book also gives many examples of 
economic considerations, such Chap- 
ters 15, 19, and 20, all of which are so 
necessary to guide our young and bril 
liant engineers in this highly import 
field. 


n general, the book provides a valu 


ant 


able aid for advanced courses in univer 
sities, either as source material or as an 
advanced part-time text in specialized 
courses. Its primary value, however, is 
that it provides source material and re- 
fresher material to engineers who must 
perform daily tasks as advanced systems 
designers in both civilian and military 
establishments in this highly complicated 
field 

R. L. GarMan 


General Precision Laboratory 


Astrophysical Quantities. C. W. Allen 
Athlone Press, London, 1955 (distrib- 
uted in the United States by John de 
Graff, Inc., New York 10). xi + 263 pp 
$10 
Here is a \ yume that every teacher 

and research worker in astronomy and its 

allied sciences will want handy for quick 
reference. A large number of physical 
constants and quantities are tabulated, 
in addition to what the author considers 
to be the best available data on the 
earth’s atmosphere and interior, the sun, 
stars, planets, nebulae, and galaxies 
Great care has been taken to give clearly 
the units of every quantity that is tabu- 
lated, and numerous conversion formulas 
are included. Copious references pro 
vide the reader with the sources from 
which much of the information is drawn 

The judgments by which the author de- 

rived the tabulated values are not given 
The material embraced in this com- 

pilation runs over such a wide range of 
subject matter that it is scarcely to be 
expected that all topics would be cov- 
ered to the same degree of thoroughness 
and reliability. More data pertaining to 
radio astronomy might have been in- 
cluded advantageously. In a number of 
instances, better data than those quoted 
exist in the literature. The temperatures 
quoted for the interior of the earth seem 
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improbable. The failure to distinguish 
Rosseland and Chandrase- 


khar mean absorption coefficients in sec- 


between the 


tion 65 is unfortunate. Section 95 does 
not do justice to the various three-color 
as those of Bec Ker, John- 
son, and Morgan, which appear to be of 


systems such 


increasing importance in photometric 
work. The table of line emissions in 
planetary nebulae would have been much 
better if it had contained the actual data 
for some particular nebulae. The table 
of partition functions is somewhat inade- 
quate. 

Various minor shortcomings are many- 
fold offset by the great service that has 
been rendered in putting together in 
concise fashion so much of the basi 
useful quantitative data in astrophysics 

Lawrence H. ALLER 
Ds partment of Astronomy. 
University of Michigar 


Principles of Physical Metallurgy. Mor 
ton C. Smith. Harper, New York, 1956. 
+17 pp. Illus. $6 


This book is the first of a two-volume 
series, The second book, Alloy Sertes im 
Physical M allurg) was not availablk 
for this review. The author’s expressed 
purpose is to assist the thought- 
ful metallurgist in achieving a fun- 
damental understanding of metal be- 
havior.” Smith recognizes the difficulty 
in pleasing both the scientist and the 
ngineer in one book, but, unfortunately, 
it appears that his efforts please neither 
one. 

\ little less than the first half of the 
book is devoted to elementary atomi 
physics, crystallography, crystal types, 
polymorphism, and crystal imperfections 
This last subject includes such divers: 
topic s as freezing of metals, dislocations, 
Hume-Rotherv rules, and ordering. A 
brief chapter on magnetic and electrical 
properties completes the first section. 
The organization and method of presen- 
tation are neither bad nor distinguished; 
in essence, the author has boiled down 
the well-known books of Seitz, Cottrell, 
and Barrett. The coverage of topics is 
broad rather than deep, and tends to 
vary in emphasis. Four pages are devoted 


to the layer,” and 


amorphous “Beilby 
somewhat less space is given to dislo- 
cations, although the latter are subse- 
quently reintroduced. Dislocations, line 
j 


age, and mosak treated 


successively with no attempt at inter 


Structure are 


relation 

The greater part of the book concern 
deformation of metals, effects of defor 
mation and temperature, and fracture 
The subjects are treated in a rather 


loosely knit fashion. Descriptions of the 


various properties are general 


with occasional references to specific al- 


usually 
loy systems. Little use is made of the 
theories developed in the first half of 
the book 
devoted to creep, experimental work and 
theory of the last 10 years are 
ignored 


Although about 20 pages are 


largely 


A great many apparent) statements 


of fact are open to question; for instance, 
Smith states that second-stage and third 
stage creep do not occur in compression, 
although it is well known that they do 
In another exa nple, he states that me- 


chanical polishi Ww O 


coppel results in 


mechanical twinning Unfortunately, 
there are very few references, so that 


one cannot trace some of the author’s 


unusual conclusions to their sources 

Attempting to educate the engineering 
metallurgist, as the author intends, is a 
worthy and much-needed endeavor, but 
in a book of this size it is difficult to 
give more than superficial coverage of 
many important topics; the author has 
done no more. Furthermore, the lack 
references and the use of books for mo 
eferences (thereby causing much mat 
rial to be out of date) decrease the us« 
fulness of the book if it should whet 
the interest of the reader. 

J. C. Wirson 

Solid State Division, 


Oak Ridge National Laboratory 


Structural Geology for Petroleum Geol- 
ogists. William L. Russell. McGraw- 
Hill, New York, 1955. x+427 pp 
Illus. $7.50. 


Russell's new textbook on Structural 
Geology for Petroleum Geologists has 
been prepared with an objective that, 
to my knowledge, is new, original, and 
so worthy that I wonder why it had 
not been thought of before. As the title 
indicates, it is neither a textbook on 
petroleum geology nor a textbook on 
structural geology, although it includes 
and combines subject matter ordinarily 
treated in each of these, omitting parts 
of the other subjects that do not bear 
on the new objective. 

In the subject of petroleum geology, 
it thus omits such matters as chemistry 
of hydrocarbons, the hydrology of pe- 
troleum deposits, and the origin, mi- 
gration, and accumulation of petroleum; 
in the subject of structural geology, it 
omits structural features of me tamorphic 
and igneous rocks, neither of which ordi- 
narily contains petroleum deposits. The 
text is, however, not merely a treatment 
of the structure of known oil and gas 
reservoirs, for the petroleum geologist is 
less a developer of proved deposits than 


he is an explorer for deposits yet un- 
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known and undeveloped. His field is 
therefore that of regional geology and 


all sedimentary rocks. Thus, a text on 
structural geology for petroleum geolo- 
gists must also be a text on the structural 
geology of sedimentary rocks in general. 

This viewpoint is indicated by the sub- 
ject matter of the chapters of the present 
book, which includes treatment of folds, 
faults, joints and fractures, unconformi- 
ties, salt domes, buried hills, sedimentary 
features, regional structures, superficial 
structures, and continental shelves. The 
book concludes, however, with two chap- 
ters of more practical application to 
petroleum geology on classification of 
traps for oil and gas accumulation and 
on structural factors in petroleum pros- 
pecting. 

With these objectives, the book may 
well find its place as a textbook in a 
structural geology course in those schools 
of the country where the surrounding 
terrain is made up dominantly of sedi- 
mentary rocks, or where the study of 
geology is primarily in preparation for 
entrance of the student into the various 
professions of the petroleum industry. 

In assemblying his book, Russell has 
covered a vast amount of original source 
material, largely contained in articles in 
the technical journals, and in the various 
state and federal publication series. One 
of the most useful feaures of the book for 
the professional geologist, in fact, is the 
careful documentation of most topics, 
both in footnote references and in the 
lists of “‘additional references” at the 
ends of the chapters. The professional 
geologist will find these citations an up- 
to-date survey of numerous topics of in- 
terest. 

In a work with objectives as novel as 
this, a first attempt may not prove to be 
as well rounded as later ones, by the 
same author or others; in the present 
book, I feel that this is to some extent 
the case. Thus, some of the chapters 
seem to be largely revisions of chapters 
in the author’s previous Principles of 
Petroleum Geology; they cover essen- 
tially the same subject matter with only 
slight change in emphasis. This is nota- 
bly true of the chapters on salt domes 
in the two books, and to a lesser extent 
struc- 
tures, structure of the continental shelves, 


of the chapters on sedimentary 


and classification of oil and gas reser- 
voirs; the two books, instead of being 
mutually supplementary, partly dupli- 
cate each other. 

Also, in this first attempt, treatment 
of the subject matter appears uneven. 
Some chapters, such as those on faults 
and sedimentary structures, are largely 
statements of definitions and general 
principles, little fortified by examples or 
indications of how the principles might 
apply to petroleum geology. On the other 
hand, some topics, such as salt domes 
and buried hills, are rather exhaustively 


736 


covered and well supported by examples. 

Some areas with special problems are 
also given an interesting summary treat- 
ment—for example, the problem of the 
cherts of the Ouachita facies (pp. 268— 
270)—and I wish that more of these 
summaries could have been included. I 
would like to see a treatment in one 
place of the assemblage of related struc- 
tural features that characterize the Gulf 
Coastal Plain, to which some geologists 
have given the term “homoclinal tec- 
tonics”; many of the individual features 
are mentioned throughout the text, but 
their relationships to each other in bring- 
ing about a peculiar structural style in 
the region is not made evident. The 
chapter on faults contains little mention 
of faults with large components of trans- 
current movement of the type of the San 
Andreas fault in California, although 
some of them, such as the San Gabriel 
fault north of Los Angeles, pass through 
productive oil territory. It is also disap- 
pointing to find no mention of the prob- 
lems of “gravity tectonics” in the chapter 
on superficial structures, although struc- 
tures resulting from this process are im- 
portant in the oil fields of Iran and north- 
western Peru, and the area where they 
are most spectacularly developed, in the 
northern Apennines of Italy, is currently 
being prospected for petroleum. Some of 
these features may seem odd or excep- 
tional, yet they may be more common 
than realized, and the petroleum geolo- 
gist should make himself aware of them. 

On the other hand, I am puzzled at 
the inclusion, and in some cases the 
rather full discussion, of some items that 
seem to have little bearing on petroleum 
geology, such as erratic blocks (pp. 287— 
288) and cryptovolcanic structures (pp. 
329-332 

It seems to me, however, that the 
greatest opportunity for improvement of 
the book is in the text figures. Many of 
these are simply outline sketches illus- 
trating general principles such as an in- 
structor customarily puts on the black- 
board to demonstrate some item to his 
classs. A printed book, in contrast to an 
oral lecture, provides an opportunity for 
more elaborate demonstration from ac- 
tual examples. Such demonstration would 
appear to be desirable, for most of the 
students who will use the book will have 
little notion of how the principles illus- 
trated in the sketches apply in field prob- 
lems or in the occurrence of petroleum. 
Even some of the general discussions in 
the text might well have been tied to 
cross-sections or maps showing specific 
structures, rather than to theoretical dia- 
grams. 

For example, under faulting, reverse 
drag shown in Figs. 5—1 and 5—12 might 
have been illustrated by a cross-section 
of a fault with reverse drag in the Coastal 
Plain area; thrust faults shown in Figs. 
5—9 and 5-13 could have been illustrated 





by sections in the Ventura Basin, Calif., 
the Anadarko Basin, Okla., and Turner 
Valley, Alberta; and fensters in a thrust 
fault shown in Fig. 5—14 could have been 
illustrated by a section of the Rose Hill 
oil field, Va. One misses, too, maps show- 
ing the interesting and significant relation 
between faults and oil-bearing anticlines, 
such as those in the Kettleman Hills 
field, Calif., and various anticlinal fields 
of Wyoming. 

Examples of this sort are in proved oil 
territory; many of them involve produc- 
ing oil fields; all are supported by abun- 
dant drilling data that indicate the struc- 
ture for many thousands of feet below 
the surface. They would emphasize to 
the student that the structures discussed 
in the text are not merely theoretical 
concepts of whose application he is un- 
certain, but genuine features of the sort 
with which he will have to deal in his 
work as a professional petroleum geolo- 
gist. It is true, of course, that the exam- 
ples are in developed territory, whereas 
much of the student’s professional work 
will be 2s an explorer in areas where 
these have not been deciphered and have 
not been proved by drilling, but they 
will demonstrate to him the types of 
structure he must consider in planning 
for the drilling of promising localities 

In summary, in these days when ef- 
forts are so often duplicated by different 
authors, so that the purchaser of tech- 
nical books is more often puzzled to 
make a choice between several works on 
the same subject, rather than to locate 
the unique book for his purpose, Russell 
is to be congratulated for discovering 
well-known subject on which no specific 
book has been prepared. Opinions will 
probably differ from one reader to an- 
other about how fully the objectives of 
the book have been met, but I feel that 
this worthy undertaking could be furthe1 
amplified and improved. This may well 
be Russell’s intention as he continues to 
gather material on the subject and to 
teach it to his classes. In the meantime, 
the book as now published is a useful and 
much needed source book on an impor- 
tant and neglected subject. 

Puiurp B. Kine 
Geology De partment, 
University of California at Los Angeles 
and U.S. Geological Survey 


New Zealand Geomorphology. Reprint 
of selected papers 1912-1925. C. A 
Cotton. New Zealand University Press, 
Wellington, Illus. 
plates. 42s. 


1955. --281 pp. 


Those who are familiar with the stu- 
dents of geomorphology need no intro- 
duction to C. A. Cotton. Indeed, all the 
older students have already read these 
chapters in the various learned journals, 
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for if we inspect the subtitle, we find 
“Reprints of selected papers 1912-1925.” 
And I would recommend that all who 
have not read them do so. First, they de- 
scribe various phases of the geomorphol- 
ogy of an area that few of us are for- 
tunate enough to see. Second, they are 
the building up of the ideas that Cotton’s 
students have carried beyond the borders 
of New Zealand and applied in other 
regions with considerable ability. Third, 
they are good reading. 

Sixteen papers are reprinted, and I can 
see no good being served in listing the 
16 titles with their sources. I compli- 
ment the Victoria University College in 
bringing together these 16 excellent 
papers in one volume and wonder if it 
was a birthday surprise for Cotton for 
his 70th year. I am sorry, though, that 
the original paging is lost. 

E. Witcarp Berry 
Department of Geology, 
Duke Universit 


Physical Chemistry. Farrington Daniels 
and Robert A. Alberty. Wiley, New 
York; Chapman & Hall, London, 1955. 
vii + 671 pp. Illus. $6.50. 


This new textbook is a successor to the 
long series of previous editions that were 
initiated by Frederick H. Getman in 1913 
and continued by Farrington Daniels. 
Some new subject matter and new exer- 
cises and problems are introduced, and, 
in some instances, the order in which 
topics within a chapter are presented has 
been changed. The sequence and titles of 
the 20 chapters are essentially the same 
as in the last edition of Daniels’ book. 
The text follows its predecessors’ excel- 
lent example in that it has a number of 
exercises throughout each chapter that 
illustrate the more important principles 
in detail. References to original work 
and to more recent reterence works have 
been brought up to date and many new 
citations are included. 

Although adding new figures to th 
chapter on crystals, for instance a Fourier 
plot for maleic acid, is highly desirable, 
it apparently necessitated omitting other 
figures that were quite useful for class 
purposes, such as those illustrating inter- 
planar distances. The addition of some 
figures and some rearrangement of topics, 
such as placing Onsager’s conductance 
theory in the chapter on electrolytic con- 
ductance rather than in the chapter on 
ionic equilibria, make the teaching of the 
subject matter of these chapters some- 
what more orderly. A brief discussion 
of the application of light scattering and 
the more extended discussions of diffu- 
sion and other physicochemical principles 
in the chapter on colloids are significant 
improvements, 

The inclusion of the chemical potential 
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and free-energy functions is a welcome 
addition, although use of the former may 
well have been illustrated in connection 
with the chapters on equilibrium. Tables 
of heats of formation, bond energies. 
standard entropies, standard electrode 
potentials, and so forth, have been re- 
vised, using the most recent values. The 
contraction effected in the appendix of 
this new textbook is more apparent than 
real since the essentials of much of the 
material deleted from the appendix of 
previous editions is incorporated in ap- 
propriate chapters. The omission of ele- 
mentary subject matter that was included 
in earlier editions seems quite appro- 
priate for, as the authors say, such topics 
are now generally handled adequately 
in prerequisite courses. 

The fundamentals of physical chem- 
istry are well covered, and experience 
with teaching this book’s forerunner in- 
dicates that a radical departure in the 
new volume from the established pattern 
would hardly be justified at this time. 

Marcus E. Hosss 
Department of Chemistry, 
Duke University 


Chemical Engineering. vol. 2, Unit Op- 
erations. J. M. Coulson and J. F. Rich 
ardson. McGraw-Hill, New York; Per- 
gamon, London, 1955. 975 pp. Illus 
$9. 


Of all the engineering disciplines, 
chemical engineering defies attempts at 
systematization. The range of the field is 
so great that the sort of continuity one 
expects in moving from one topic to an- 
other is impossible. These reasons, per- 
haps more than any others, explain the 
sort of treatment of chemical engineer- 
ing given in U.S. schools under the catch- 
all “unit operations.” Now come two 
Englishmen who recognize that unit op- 
erations is exactly chemical engineering 
if we include a discussion of basic theory, 
as was done in volume I. One must ad- 
mit that basic theory is a strongly unify- 
ing ingredient. 

Coulson and Richardson have done a 
remarkably fine piece of work. Their first 
volume is superior to anything that has 
thus far appeared in the United States, 
and now the second volume presumably 
integrates the field. Unfortunately, this 
cannot be so. There must eventually be 
a third volume, because the discussions 
on the diffusional processes are not only 
sketchy but also are not sufficiently com- 
prehensive. 

Since the last chapter of volume I was 
with a 
one had begun to 
look forward to what has long been 


devoted to mass transfer theory 
single application 


needed in chemical engineering—a de- 
tailed analysis of the diffusional proc- 
esses. This has not been done to the ex- 


tent anticipated. Instead, a great deal 
has been written with reference to pat 
ticulate technology—particle motion, 
sedimentation and fluidization, size re- 
duction and classification. All these are, 
of course, needed and are better and 
more thoroughly done in the second vol- 
ume than in several U.S. textbooks com- 
bined. But some day, a third volume must 
appear that will bring together the sec- 
tions dealing with the diffusional proc- 
esses. Then Coulson and Richardson will 
have settled once and for all what chem- 
ical engineering means and is. 

J. M. DarraVa.ut 
School of Chemical Engineering, 
Georgia Institute of Technology 


Biochemistry and Physiology 


Biochemistry and the Central Nerv- 
ous System. Henry Mcllwain. Little, 
Brown, Boston, 
Illus. $9.50. 


1955. vii+272 pp 


This book is apparently intended for 
use as a textbook of neurophy siology and 
psychological medicine and, as such, it 
fulfills a valuable function in bringing 
students and workers in the general area 
of CNS research up to date on biochem- 
ical methods and findings in the field. 
Although in general, the author deals 
with the same material as is covered by 
the recent encyclopedic works on neuro- 
chemistry by Elliott et al. and by 
Waelsch, his treatment is necessarily far 
more concise but still sufficiently de- 
tailed for clarity. Many of the chapters 
contain well-documented, valuable sum- 
maries of quantitative data collected 
from various sources. 

“Biochem- 
ical studies of the brain,” “Metabolism 


The chapter headings are 


of the brain in situ,” “The chemical com- 
position of the brain,” “Metabolism of 
“Cell-free 
“Glycolysis and an 


separated cerebral tissues,” 
cerebral systems,” 
oxidative pathway,” “Pyruvate metabo- 
lism,” phosphorylation,” 


“Amino acids and cerebral activities,” 


“Oxidative 


“Vitamins and the central nervous sys- 
tem,” “Cerebral lipids,” “Cytochemical 
and histochemical aspects,” “Chemical 
and enzymic make-up of the brain dur- 
ing development,” “Acetylcholine, sym- 
pathin and related substances,” “Depres- 
sants and excitants of the central nervous 
system,” “The speed of chemical change 
in the brain.” 

It seemed to me that the discussions 
of general metabolic processes in the 
for example, glycolysis and _ th« 
tricarboxylic acid cycle—although quite 


brain 


adequate themselves, did not emphasize 
sufficiently that these, or closely related 
reactions, occur in other mammalian 
organs as well as in some microorgan- 
isms and plants. This suggests that the 
brain is not distinguished from the other 
organs on the basis of its gross energy- 
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yielding or synthetic reactions, but that 
these reactions supply the over-all po- 
tential for the very rapid ion-transport 
events that are probably responsible for 
its characteristic electric activity. 

For this reason, perhaps, the interested 
reader is bound to feel some disappoint- 
ment on reading any book of this type. 
It seems that, as yet, research at this 
level falls short of a biochemical “ex- 
planation” for psychological, or 
neurophysiological, phenomena. 

Gorpvon M. Tomkins 
National Institute of Arthritis 
and Metabolic Diseases, 
National Institutes of Health 


even 


Androgens. Biochemistry, physiology, 
and clinical significance. Ralph I. 
Dorfman and Reginald A. Shipley. 
Wiley, New York; Chapman and Hall, 
London, 1956, 590 pp. Illus. $13.50. 
Experimental endocrinologists, _ bio- 

chemists, and clinicians will enjoy this 

reference volume as a source book of in- 
formation on the androgens. There are 

1852 references in this medium-sized 

book, which consists of four parts: (i 

“Introduction,” ii “Biochemistry,” 

iii) “Physiology,” and (iv) “Clinical 

aspects,” 

The arrangement of the textual mate- 
rial is clear, concise and presented in an 
interesting manner. The four sections are 
further subdivided into 20 chapters: (i 
“General aspects” and “Historical back- 
ground”; (ii 
“Isolation and chemistry of androgens 


“Sources of androgens,” 


and related compounds,” “Preparation of 
urinary extracts,” “Assay of androgens 
and 17-ketosteroids,” “Metabolism of the 
androgens,” “Relative activities of an- 
drogens,”’ and “Biological actions and 


“Andro- 


gens and the embryo, intersexuality,” 


interactions of androgens”; (iii 


“Actions of androgens on sex structures 
of animals,” “Androgens and behavior,” 
“Influence on endocrine glands, other 
than gonads, and various non-endocrine 
glands,” and “Influence of androgens on 
“Normal 
puberal development in boys,” “Condi- 
tions of androgen excess,” 


metabolism and enzymes’’; (iv 


“Androgen 
hypogonadism,” “Androgen 
therapy,” “Androgen preparations and 
methods of administration,” and “The 
excretion of androgens and 17-ketoster- 


deficiency 


oids in various clinical conditions.” 

Immediately following a very compre- 
hensive review of the clinical aspects of 
the androgens is an appendix containing 
“Names and structural formulae of com- 
pounds,” “Preparation of urinary ex- 
tracts for 17-ketosteroid and androgen 
assay,’ “Androgen bioassay methods,” 
and “Chemical assay methods.” 

It is apparent that the authors have an 
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excellent appreciation of the literature 
on this subject, and their survey of the 
basic and clinical literature, collated in 
an interesting fashion, should prove use- 
ful to the busy investigator. The com- 
bination of a basic scientist and a clini- 
cian adds considerable merit to their 
unbiased treatment of the subject mat- 
ter. 

This reference book is so heavily laden 
with information that the two unquali- 
fied statements I observed should be cited 
only for academic reasons devoid of any 
tones of criticism. On page 4 it is stated, 
q the adrenocorticotropic hormone 

ACTH) is essential for the full function 

of the adrenal cortex . . .”- Robert Gaunt 
]. Clin. Endocrinol. and Metabolism 15, 
621 (1955)] states that “Although the 
mechanisms which regulate the secretion 
of aldosterone are not yet known, one 
important fact is all but certain: aldo- 
sterone is not under the complete and 
direct control of ACTH, as are the other 
major corticoids.” Therefore, according 
to Gaunt, it seems inadvisable to say 
that “ACTH is essential for the full func- 
tion of the adrenal cortex.” Further evi- 
dence bearing on this point may be 
found in Gaunt’s paper. On page 16 the 
authors refer to a “female prostate.” The 
term is incorrect, and it is believed that 
they are referring to the urethral glands 
including paraurethral ducts, a structure 
in the female that is homologous to the 
male prostate [H. Morris, Human 
Anatomy, J. P. Schaeffer, Ed. ( Blakiston, 
New York, ed. 11, 1953), pp. 1565, 1567- 
1568). 

In the final analysis, it is my opinion 
that the authors should be congratulated 
in bringing 1852 references together on 
the androgens. They have used these ref- 
erences well in writing their volume. This 
book could be greatly improved by the 
inclusion of more photographic material 
and by the citation of reviews, both of 
which could serve to highlight informa- 
tion that is at present documented else- 
where. 

Josern T. VELARDO 
Department of Anatomy, 


Yale University School of Medicine 


Immunology and Serology. Philip L. 
Carpenter. Philadelphia— 
351 pp. Illus. $6.50. 


Saunders, 
London, 1956. vi 


This is the latest addition to a field in 
which, as the author points out, there is 
a shortage of textbooks. It will be the 
more welcome because knowledge of the 
subject is growing rapidly, and numerous 
significant advances have been made not 
only since the publication of the second 
edition of Boyd’s book in 1947, but also 
since the publication of Raffel’s book in 
1953. 





The book has many other virtues. For 
one thing, it is smaller than either of the 
other two books, and thus perhaps better 
adapted to the needs of students in the 
invariably abbreviated courses in im- 
munology that are available in our medi- 
cal schools. It shows throughout the signs 
of having been written to accompany a 
course that emphasizes laboratory serol- 
ogy. Among the attractive features are a 
clear discussion of the physical proper- 
ties of the serum proteins that is liberally 
illustrated with electrophoretic and ultra- 
centrifugal diagrams, a discussion of 
plasma fractionation, good accounts of 
the current theories of antibody forma- 


tion, a rather full account of the phylo- 
genetic applications of the precipitation 
reaction, and a good account of comple 
ment fixation. 

The subjects that must be discussed in 
such a book are pretty generally agreed 
on, and it comes as no surprise that the 
chapter headings are, respectively; “In- 
fection and immunity,” “The immune 


reactions,” ‘Antigens,’ “Serum _pro- 
teins,’ “The production of antibody,” 
*Pre- 


lutination,” ““Isohemag- 


“The antigen-antibody reaction,” 


( ipitation,” 





glutination,’ “Toxins and antitoxins,” 


“Phagocytosis,” “Cytolysis and comple- 
ment fixation,’ “Antiviral immunity,” 
“Allergy,” and “Experiments in serol- 
ogy.” This last « hapter constitutes a brief 


laboratory manual. 

Some omissions, doubtless deliberate, 
render the book less attractive for certain 
purposes. There is little account of the 
actual operation of immune mechanisms 
in disease; there is only fragmentary dis- 
cussion of the use of serological methods 
in the diagnosis, treatment, and preven- 
tion of specific diseases; and the chapter 
on blood groups is rather incomplete. 
However, without these and other omis- 
sions the book could not have been kept 
down to its attractive size. 

There are some debatable statements. 
On page 22, the discussion seems to 
ignore the abundant modern evidence 
that the “unitarian” theory is a great 
oversimplification; on page 46, old work 
on the role of lecithin and cephalin in 
precipitation, which has not been con- 
firmed, is presented without comment; 
on page 84, the probably nonexistent 
nonspecific anamnestic reaction is pre- 
sented as well established; and on page 
179, it is stated that “most (Rh) typing 
serums in use today contain blocking 
antibodies, so saline must not be used as 
a diluent.” The first part of this state- 
ment is true, but the-second exactly re- 
verses the consequences of this fact, 
which are that saline must be used as a 
diluent. book, the 
author writes haptene instead of Land- 


Throughout the 


steiner’s actual (English) neologism hap- 
ten, which he meant to sound analogous 


to antigen. In this particular matter, 
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however, Carpenter sins in company with 
a number of our British colleagues. These 
and similar minor errors are not any 
more numerous than they are in the aver- 
age textbook, and they do not seriously 
detract from the value of a well written 
and informative treatise, which the stu- 
dent should find very useful. 

The book is well printed on good 
paper, with numerous clear illustrations. 
There is a good index. 

WituraM C. 
Department of Immunochemistry, 
Boston University School of Medicine 


Boyp 


Methods in Enzymology. vols. I and II. 
Preparation and Assay of Enzymes. 
Sidney P. Colowick and Nathan O. 
Kaplan. Academic Press, New York, 

1955. xxv +835 pp and xx +987 pp. 

Illus. vol I: $18; vol. Il: $23.50. 


With the tremendous growth of en- 
zyme chemistry in recent years, interest 
in enzymes as indicators of cellular events 
or as analytic and clinical tools has 
spread to diverse scientific fields. How- 
ever, these new applications have scarcely 
begun. Many investigators who might 
have utilized enzymes in some phase of 
their work have either not been aware of 
the potentialities or have been discour- 
aged by the vast, widely-scattered litera- 
ture of enzyme methodology. The com- 
pilation of this literature in Methods in 
Enzymology provides a working hand- 
book for the preparation of enzymes. 

The two volumes reviewed here are 
the first in a series of four that will cover 
the entire field of enzyme methodology, 
including many ancillary subjects such as 
chromatographic, physicochemical and 
other analytic techniques. The prepara- 
tion and assay of enzymes is covered in 
volumes I and II, while the preparation 
and assay of substrates and special tech- 
niques for the enzymologist will provide 
the subject matter for the later volumes. 

It is apparent that the ambitious aims 
of the editors give rise to numerous prob- 
lems. The problem of presenting au- 
thoritative directions has been solved by 
a careful choice of authors. Thus, move 
than 200 contributors are represented in 
these two volumes. Each of these has 
worked in at least one phase of the field 
he reviews and often is the original au- 
thor of much of the material presented. 
The problem of integrating the reports 
of these many authors so that duplication 
is avoided has been approached in two 
ways. The first is illustrated by the or- 
ganization of the series. For example, 
substrates that are used for more than 
one enzyme system are considered sepa- 
rately in volume III, These are then 
omitted from the individual descriptions, 
and the appropriate reference to volume 
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III (as yet unpublished) appears. A num- 
ber of general preparative procedures are 
also given, and these are also omitted 
from reports on individual enzymes. Sec- 
ond, the various descriptions of individ- 
ual enzymes are integrated by cross refer- 
ences in each article to appropriate parts 
of other articles. These two devices, plus 
an excellent author and subject index, 
constitute one of the most attractive fea- 
tures of these books. Without such or- 
ganization, the subject matter could 
hardly have been covered in the space 
allotted. It should be noted that this 
integration means that all four volumes 
or at least the first three) must be avail- 
able to take advantage of these features 

Volume I contains four sections, as fol 
lows: “General preparative procedures,” 
“Enzymes of carbohydrate metabolism,” 
“Enzymes of lipid metabolism,” and “En- 
zymes of citric acid cycle.” The first sec- 
tion contains a wealth of material of gen- 
eral utility to the protein chemist. The 
review by R. K. Morton on methods of 
extraction of enzymes from animal tissues 
presents an excellent series of approaches 
to the first question one considers in in- 
vestigations involving enzymes: How is 
the enzyme obtained in a soluble form? 
The various new techniques using bu- 
tanol, which were devised by the author, 
are a significant, original contribution to 
this field. Other articles, on the prepara- 
tion of various cell fractions, protein frac- 
tionation by solubility, and the use of ad- 
sorbents and resins in protein fraction- 
ation, outline the general 
available for 


procedures 
enzyme purification. Al- 
though some of this material has ap- 
peared articles, 
its inclusion here is needed in order 


previously in review 


to present a complete summary of 
the enzyme techniques that are availabl 
The first section ends with a useful com- 
pilation of buffer mixtures by G. Gomori 
The order in which the various indi- 
vidual enzymes are described in the other 
sections follows, in general, metaboli 
sequences. For example, enzymes in- 
volved in polysaccharide metabolism are 
followed by descriptions of the mono- 
saccharide kinases, then by mutases, al 
dolase-type enzymes, and so on. Each re- 
port follows a fairly standardized form, 
which includes, in order, assay method, 
purification procedure, and properties of 
the enzyme. Volume II continues the de- 
scription of enzymes with five sections 
devoted to enzymes of protein metabo- 
lism, nucleic acid metabolism, phosphate 
metabolism, coenzyme and vitamin me- 
tabolism, and respiratory enzymes, re- 
spectively. This is a quite reasonable 
order of presentation of the material. 
The list of enzyme preparations cov 
ered in each field is very complete and 
includes enzyme activities that can be as- 
sayed but that have not yet been sepa- 
rated to any degree. I have prepared two 


enzymes using these volumes as a text. 
In both cases, the directions were suffi- 
ciently complete so that the purification 
procedure given could be used success- 
fully. Reference to the original literature 
was needed on occasion. The directions 
given here for the preparation of en- 
zymes, in general, are more complete 
than those given in other handbooks of 
preparative methods. The detailed de- 
scription of the assay procedures is par- 
ticularly helpful 


a large number of enzymes from different 


In a few cases, where 
sources are described (such as amino 
acid decarboxylases), the directions are 
somewhat less detailed and the original 
literature must be consulted. A_ spot 
check for errors in references revealed 
none. A few typographical errors were 
found. 

One hopes that succeeding volumes of 
the series will match the high standard 
set by these two books. Volume III ap- 
pears to be well integrated (based on the 
outline given) with the first two. The 
outline for volume IV does not appear 
as promising. Some of the subject matter 
falls outside the scope of the first three 
volumes and might well be omitted. 

It is regrettable that the cost of this 
series will ke ep it off the bookshelves of 
most students, for the series contains so 
much that can be applied to daily re- 
search work. One could consider it a 
“dictionary” of methods that is dipped 
into almost daily, if only to find a refer- 
ence, 

Ricuarp S. ScHWEET 
Kerckhoff Laboratories of Biology, 
California Institute of Technology 


Advances in Virus Research. vol. III. 
Kenneth M. Smith and Max A. Lauf- 
fer, Eds. Academic Press, New York, 


1955. ix + 338 pp. Illus. $8 


rhe policy of publishing intensive re- 
views of rather restricted topics has been 
continued in volume III of Advances in 
Virus Research. However, the paper by 
Seymour Cohen on “Comparative bio- 
chemistry and virology” is an exception, 
for it ranges broadly over the virus field, 
including plant, insect, and animal vi- 
ruses as well as bacteriophages. The em- 
phasis is on diversity rather than uni- 
formity, and the author closes with the 
well-justified warning that reasoning by 
analogy is a poor substitute for observa- 
tion. The paper by R. E. F. Mathews and 
J. D. Smith on the “Chemotherapy of 
viruses” is not only a good review of this 
subject but also a good review of the bio- 
chemistry of nucleic acids. A review of 
“Tumor viruses” by Beard, Sharp, and 
Eckert is more restricted than the title 
would indicate, being primarily a review 
of rabbit papillomatosis and chicken 
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erythromyeloblastosis. The brief article 
by K. M. Smith on “Morphology and 
development of insect viruses” is, as 
might be expected, stronger on morph- 
ology than on development. 

The review by Maramorosch of the 
“Multiplication of plant viruses in insect 
vectors” is a convincing presentation of 
the evidence that certain viruses have 
both insect and plant hosts. Further evi- 
dence for this conclusion is presented in 
the paper by L. O. Kunkel on “Cross 
protection between strains of yellows-type 
viruses.” Interference between related 
strains of the aster yellows virus occurs 
in the insect host as well as in the plant 
host. The chief criticism that one might 
make concerns the editorial policy of in- 
cluding a review on the “Current status 
of bacterial transformations” by Eph- 
russi-Taylor in a volume entitled Ad- 
vances in Virus Research. There has been 
no dearth of good reviews on bacterial 
transformation in recent years, and there 
are many neglected topics that might 
more legitimately be classified as virus 
research. In science as in politics there 
is often a maldistribution of press agents. 

Mark H. Apams 
Department of Microbiology, 
New York University 
Colle ge of Medicine 


A Symposium on Inorganic Nitrogen 
Metabolism: Function of Metallo-Fla- 
voproteins. Sponsored by the McCol- 
lum-Pratt Institute of the Johns Hop- 
kins University. William D. McElroy 
and Bentley Glass, Eds. Johns Hopkins 
University Press, Baltimore, 1956. 728 
pp. Illus. $10. 


The sixth annual symposium of the 
McCollum-Pratt Institute is reported 
with the very high standard of excellence 
that is now expected. The subject is a 
very involved one with sufficient exact 
knowledge in some aspects to afford 
points of departure for the more un- 
known parts such as the reduction of 
nitrite to the level of ammonia, 

Four leading topics are the reduction 
of nitrate and nitrite, the processes of 
denitrification, the nature of xanthine 
oxidase, and the significance of metallo- 
proteins in electron transport. The func- 
tioning of molybdenum in nitrate reduc- 
tion, xanthine oxidation, and nitrogen 
fixation is interwoven with the agricul- 
tural observations on its essentiality for 
plant and possibly animal nutrition. 
Other topics are nitrification, nitrogen 
fixation, and ammonia _ metabolism. 
There are 36 articles contributed by 62 
authors, covering about all that is known 
on the several topics except that of elec- 
tron transport. Each is well bulwarked 
with diagrams and tabular material. 
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Recorded discussions are an important 
part of these symposia. In this instance, 
they are extensive (60 pages) and serve 
to bring out interesting parts of the 
topics as well as to present some original 
short contributions. They are unusual, 
too, because they do not stray far from 
the central theme. 

Bentley Glass again has supplied an ex- 
cellent summary of the symposium (63 
pages) showing his capacity both as an 
editor and as a dispassionate student of 
what others find. If one has an interest 
in the subject but is not a_ research 
worker in any of the several aspects, he 
should read this summary first and thus 
be led back to the original works. 

An instance singled out by Glass ex- 
emplifies the tone of the work. Speak- 
ing of the work of Helmut Beinert and 
Frederick L. Crane on fatty acid oxida- 
tion, he quotes, “ “When we proceed to 
“isolate” these enzymes we wreck this 
whole edifice and obtain the associated 
flavoprotein dehydrogenases as one frag- 
ment and the connecting leads, electron 
transferring flavoprotein and the dia- 
phorase, as another fragment. The ter- 
minal electron-transferring system _ is 
what we flush down the drain as in- 
soluble. ... We are then surprised about 
the headaches we experience in trying 
to reassemble the parts.’ ” Glass adds on 
his own account, “Perhaps the most sig- 
nificant change in point of view in bio- 
chemistry in recent years is, in fact, the 
growing realization on the part of bio- 
chemists that they will ultimately have 
to take into account the existence of or- 
ganization on the biological level.” 

An adornment of the time is surely 
the great progress that is being made in 
all aspects of enzymology and in knowl- 
edge of the pathways of biological reac- 
tions. No more faithful picure can be 
gained of this scene than from the re- 
ports of these symposia. 

STERLING B. HENpRIcKS 
Plant Industry Station, 
Beltsville, Maryland 


The Blood-Brain Barrier with Special 
Regard to the Use of Radioactive Iso- 
topes. Louis Bakay. Thomas, Spring- 
field, Ill., 1956. 154 pp. Illus. $5.50. 


This book is primarily concerned with 
the penetration of radioactive ions into 
normal and abnormal brain tissues. The 
book is written within the framework of 
the author’s personal experience with 
the uptake of phosphorus-32 labeled in- 
organic phosphate; only two pages are 
devoted to the uptake of other ions by 
brain tissue. Most of the information 
presented was derived by the author from 
autoradiography of brain slices and from 
direct counting of brain tissue samples 





following the intravenous injection of 
radioactive phosphate. Of the 32 illustra- 
tions, 18 are autoradiographs and 12 de- 
pict the temporal and spatial distribution 
of phosphorus-32 following its injection 
into patients and experimental animals. 
The author has had considerable experi- 
ence with the differential uptake of phos- 
phorus-32 by brain tumors, and the 
section of the book that deals with this 
topic will be of particular interest to neu- 
rosurgeons. 

The book is written loosely from the 
point of view of style, organization, and 
scientific accuracy. Permeability is 
treated throughout in terms of penetra- 
tion rates without consideration of either 
the driving force or the area available 
for the penetration process. In addition 
to conceptual errors, there are numerous 
grammatical mistakes and typographical 
errors. Direct quotations from other au- 
thors are not always provided with quo- 
tation marks. The comprehensive title 
and chapter headings in the table of con- 
tents may be somewhat misleading. 
There are 12 chapters that nominally 
cover the history, anatomy, physiology, 
and pathology of the blood-brain barrier. 
Actually, the book deals only superfi- 
cially with these topics, and the reader 
who seeks a scholarly presentation of the 
field as a whole may be better advised 
to read the excellent chapter on cerebro- 
spinal fluid given in Davson’s Textbook 
of General Physiology. 

J. R. PAPPENHEIMER 
Department of Physiology, 
Harvard Medical School 


Bone, an Introduction to the Physiology 
of Skeletal Tissue. Franklin C. Mc- 
Lean and Marshall R. Urist. Univer- 
sity of Chicago Press, Chicago, IIl., 
1955. xii+ 182 pp. Illus. $6. 


This is the first of a series of publica- 
tions in The Scientist’s Library: Biology 
and Medicine. The object of the series 
can be inferred from the following state- 
ment by Peter P. H. De Bruyn in the 
preface: “The authors have been asked 
to emphasize introductory concepts and 
problems, and the present status of their 
subjects, and to clarify terminology and 
methods of approach instead of limiting 
themselves to detailed accounts of cur- 
rent factual knowledge. The authors have 
also been asked to assume a common 
level of scientific competence rather than 
to attempt popularization of the subject 
matter.” 

The topics covered in this book are 
bone as a tissue; histogenesis of bone; 
structure and chemical composition of 
the bone matrix; chemistry and crystal 
structure of the bone mineral; dynamics 
of calcification; enzymes and bone; re- 
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sorption of bone; hormones and bone; 
mineral metabolism; radiation, isotopes, 
and bone; postfetal osteogenesis; the 
healing of fractures; and pathologic 
physiology of bone. A bibliography and 
an index are appended. 


Biology and Medicine 


Physical Techniques in Biological Re- 
search. vol. I. Optical Techniques. 
Gerald Oster and Arthur W. Pollister, 
Eds. Academic Press, New York, 1955. 
xiii + 564 pp. Illus. $13.50. 


This book is the first volume of a com- 
prehensive series addressed to research 
workers in the biological sciences whose 
over-all objective is to present a descrip- 
tion of the more recent developments in 
physical: methods of analysis and instru- 
mentation. In the words of the editors, 
“Tt is hoped that this treatise will serve 
as a real orientation for biologists and 
for chemists and physicists who may be 
potential biologists.” 

Following the modern trend of treatise 
preparation, each chapter is written by 
an individual contributor who is an ex- 
pert in his particular field. In view of the 
complexities and diversity of modern in- 
strumentation, the multi-author approach 
is to a large extent inescapable, and cer- 
tainly one which facilitates the comple- 
tion of the treatise shortly after its con- 
ception. Alexander Pope’s lines: “One 
science only will one genius fit; so vast 
is art, so narrow human wit,” written 
in an age when experimental science 
was in its infancy, becomes more difficult 
to refute with the passage of time and the 
accumulation of classified knowledge. 
This frailty of the human mind is ap- 
parently limited to the compilers of en- 
cyclopedias. It is a limitation to which 
book reviewers as a genus have not sub- 
scribed, and I have no intention of estab- 
lishing a dissenting precedent. 

The first chapter of the present volume 
consists of a comprehensive review by 
Jerome L. Rosenberg of photochemistry 
and luminescence, covering both the 
mechanism of photochemical reactions 
and the associated experimental tech- 
niques that are employed in their study. 
The bulk of the volume is composed of 
a series of related essays dealing with 
light scattering, birefringence and di- 
chroism, absorption spectroscopy in the 
visual region, followed by independent 
treatments of ultraviolet and infrared 
spectrophotometry. The latter section, by 
Carl Clark, is particularly comprehen- 
sive; it also contains a brief desciiption 
of infrared microscopy with Burch-type 
reflecting optics as applied to the ab- 
sorption spectra of large cells. The sev- 
eral chapters contain a wealth of infor- 
mation that at times is critically evalu- 
ated by the authors; all chapters contain 
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individual bibliographies of the fields sur- 
veved. 

The volume also covers the theory and 
operation of the light microscope, (phase 
and interference microscopy) and termi- 
nates with a chapter on electron micro- 
scopy. These sections are especially well 
prepared, present the reader with a 
mathematical background of the optical 
principles for the diverse types of lens 
systems, and also describe the prac tical 
adjustments for securing optimum per- 
formance. The section on the light mi- 
croscope, by L. C. Martin, discusses the 
working distance of objectives and means 
for its increase by the Dyson reflecting 
attachment. However, no mention is 
made of the availability of “nuclear- 
type” oil-immersion objectives with 
working distances up to 3 millimeters and 
possessing an N.A. of 1.0. These refract- 
ing objectives, which are designed pri- 
marily for the study of tracks recorded 
by nuclear particles in very thick pho- 
tographic emulsions, are equally effective 
in the examination of tissue autoradio- 
graphs and in in vivo histological tech- 
niques that necessitate a large separation 
between the front element of the objec- 
tive and the lower layer of the sample 

It is difficult to evaluate the over-all 
effectiveness of this treatise, on the basis 
of the contents of the first volume, as a 
means of bridging the hiatus between 
the physicists who created the modern 
working tools and the investigators in 
the biological sciences whose work would 
profit by their application. The contribu- 
tors have expended considerable effort 
on a lucid presentation that is further 
benefited by an unusually large number 
of charts and line drawings. Nevertheless, 
the book is not an easy one to read. It 
is a work that must be studied and one 
that is well worth the reader’s effort. 

HERMAN YAGODA 
Laboratory of Physical Biology, 
National Institutes of Health 


Embryologie. Ein Lehrbuch auf allge- 
mein biologischer Grundlage. Dietrich 
Starck. Georg Thieme, Stuttgart, 1955. 
xix + 688 pp. Illus. $18.55. 


Several decades ago, most textbooks 
of embryology were essentially descrip- 
tions of the serial changes in the mor- 
phological mold that 
on the way to becoming a free-living 
individual. 


an egg undergoes 
Textbook embryology was 
natural history of the initial phase of the 
life span, presented, like old-fashioned 
history in general, as a chronological 
record of events, with no more than side 
glances given to the forces, mechanisms, 
and interactions that do. the molding. 
Meanwhile, the active study of develop- 
ment has become ever more analytic, 


with the center of interest shifting stead- 
ily from chronological seriation to causal 
explanation. Not just what happens, but 
precisely how and why it happens as it 
does, has become the focal issue. More- 
over, developmental principles and 
mechanisms were found to be in opera- 
tion way beyond the embryonic period, 
as, indeed, they form the rational basis 
for the understanding of pathological 
variations and subsequent repair through- 
out the life span. There has thus gradu- 
ally come about a great widening of 
scope and outlook in the field of em- 
bryology. For such a reorientation at the 
research front to permeate the teaching 
process, and eventually the textbooks, 
quite commonly takes decades. The pres- 
ent text proves very convincingly that, 
for the teaching of embryology, this lag 
period has at last passed. 

The book is the product of a scholarly 
effort to combine the disciplined descrip- 
tion of detailed facts with a modern 
treatment of their underlying dynamics, 
and the effort has been crowned with 
admirable success. 

Here is a book that conveys both infor 
mation and understandinz, treats its sub- 
ject with breadth as well as depth, and 
above all, with a fine sense of propor- 
tion. In particular, it has resisted the 
temptation to make concessions to the 
modern analytic approach at the expense 
of rigorous treatment of morphological 
facts. There is always the danger that 
preoccupation with causal explanations 
may dim the exposition of the concret« 
factual phenomena that are to be ex- 
plained. Some recent publications point 
up this danger. The present text, how 
ever, has carefully avoided it. It has 
struck a satisfactory balance between d« 
scriptive detail and excursions iato the 
areas of genetics, cytology, physiology 
endocrinology, experimental morphol- 
ogy, and evolution, through which the 
observational data are interwoven into 
an intelligible fabric. In full recognition 
of the fragmentary state of this fabric, 
the author has placed the emphasis on 
problems rather than on solutions, and 
he has been careful to present controver- 
sial issues as unresolved, without bias in 
favor of future solutions not warranted 
on the basis of existing evidence. 

Quite naturally, such a broad treat 
ment of the field, with equal attention 
to all three of its parameters—namely, 
morphological description, causal analy- 
sis, and evolutionary interpretation—r 
quired restraint in the choice of pertinent 
examples. Again, the choice has been 
very fortunate. There would be no point, 
therefore, in complaining that, for in- 
stance, histogenesis has been given only 
cursory consideration, for it could not 
possibly have been included without 
seriously weakening the rest of the offer- 
ing. There are certainly no major omis- 
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sions within the chosen limitations. The 


examples have been chosen from such 
a wide array of biological areas that they 
will leave the student with the firm reali- 
zation that embryology is an integral part 
of the indissoluble continuum of the bio- 
logical sciences. The following casual 
list of items may illustrate how far this 
text has ranged into the domain of gen- 
eral biology. 

Ovarial eggs of mealworms, to illus- 
trate yolk relations; detailed chromo- 
some chart of Drosophila; a fine discus- 
sion of biochemical genetics, stressing the 
contributions of both the Beadle-Tatum 
and the Kiihn-Butenandt teams; mor- 
phogenetic contributions of nucleus and 
cytoplasm as studied in the alga Aceta- 
bularia; sex determination in moths and 
worins; embryonic determination in the 
sea urchin, expanded to five pages; Holt- 
freter’s analysis of blastomere move- 
ments, likewise given five pages; studies 
on the causation of deformities and mon- 
sters, including the effects of the mater- 
nal milieu; a very competent account of 
comparative embryogenesis and placen- 
tation in different forms; endocrine regu- 
lations of estrus, not only regarding the 
underlying physiological mechanisms but 
in the context of the totality of biolog- 
ical and ecological conditions through 
which rates of development, nutrient 
perquisites, state of completion at birth, 
and other embryogenetic and endocrine 
events have gained their adaptive sig- 
nificance; pigment patterns in amphib- 
ians and birds; and Wolffian lens regen- 
eration in amphibians. 

Even such very recent developments 
as the experimental production of a 
whole rabbit from a single blastomere of 
the two-cell stage by Seidel, the demon- 
stration of the derivation of ventral 
body musculature from the lateral plate 
in birds by Rawles and Strauss, and the 
evidence of functional polarization of the 
retina shown by Sperry and Stone, have 
been included. 

The organization of the material fol- 
lows customary didactic lines, as may be 
seen from the following topical outline 
(giving approximate proportions in per- 
centage of total space 
i) “Germ cells and 
formation”; 


1) General part. 
germ cell “Fertilization, 
genes, sex determination” (13 percent 
(ii) “Cleavage” and (iii) “Gastrulation 
and embryogenesis in holoblastic forms,” 
including germ layers, “organizer” ac- 
tions, teratology (11 percent). (iv) 
“Early development of meroblastic 
forms,” and (v) “Origin of blood, ves- 
sels, and mesenchym” (7 percent). (vi 
“Early development of mammals,” in- 
cluding comparative treatment of pla- 
centation (21 percent). (vii) “Ontogeny 
and phylogeny” and (viii) “Evolution- 
ary evaluation” (3 percent). 

2) Special part. (i) “Nervous system 
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including integument 
“Alimentary tract and 


and _ receptors,” 
16 percent). (ii 


respiratory organs,” including coelom 
9 percent iii) “Urogenital system” 
5 percent). (iv) “Circulatory system” 
7 percent). (v) “Skeleton and muscu- 
lature” (8 percent 


The illustrations are clear and informa- 
tive and in large part are originals. The 
language is concise and straightforward. 
Some tables of interesting systematic 
and comparative data are appended. 
‘There are 45 pages of literature refer- 
ences, including approximately 2000 cita- 
tions, pertinently selected and carefully 
edited. 

The author states that “the book ad- 
dresses itself not only to the student, but 
to all those in medicine and biology who 
want an introduction into the problems 
of development, not just a compilation 
of data.” It can be said that he has satis- 
factorily met his goal. He has produced 
what may rightly be considered a com- 
panion volume to.the Textbook of Anat- 
omy by Braus, published a third of a cen- 
tury ago, bridging the classical and the 
modern ages by doing justice to both and 
adopting the errors, biases and extremes 
of neither. 

PauL Weiss 
Rockefeller Institute for Medical 


Re search 


Annual Review of Entomology. vol. I. 
Edward A. Steinhaus and Ray F. 
Smith, Eds. Annual Reviews, Stanford, 
Calif., 1956. 466 pp. $7. 


This book, in all probability, is one of 
the most important and certainly one of 
the most useful general reference works 
on entomology to appear in a long time. 
The membership of our association and 
our colleagues everywhere will welcome 
its appearance with pleasure. Those of us 
who have had to struggle with the litera- 
ture of entomology have long realized 
the need for a work of exactly this type. 
It has been conservatively estimated that 
there is appearing in world scientific lit- 
erature well over 4000 papers on ento- 
mology each year. There is reason to 
believe that the actual number is consid- 
erably greater than this and that it will 
continue to grow. Some of this literature 
is scattered and inaccessible, and much 
of it appears in journals that are not pri- 
marily concerned with insects. Clearly, 
the mass of literature accumulating in 
all the various fields of entomology is 
beyond the ability of any one person to 
obtain readily, to read thoroughly, and 
to appraise critically. There has been, in 
recent years, a growing realization of 
this fact among entomologists generally. 

It is regretted that space limitations 
here forbid even brief discussion of any 





of the 21 papers making up this volume. 
However, some idea of the scope, the 
subjects, and the selection of authorships 
may be gained by enumeration of the 
papers given in the newly issued volume 
I of the series: “The physiology and bio- 
chemistry of diapause,” by A. D. Lee, 
University of Cambridge, England; “In- 
sect nutrition,’ by H. Lipke and G. 
Fraenkel, University of Illinois; “The 
language and orientation of the honey- 
bee,” by K. von Frish and M. Lindauer, 
Universitat Miinchen, Germany; “The 
stability of scientific names,” by R. L. 
Usinger, University of California; “Some 
aspects of geographic variation in in- 
sects,” by T. H. Hubbell, University of 
Michigan; “Arthropod resistance to 
chemicals,” by W. M. Hoskins and H. T. 
Gordon, University of California; “The 
mode of action of insecticides,” by C. W. 
Kearns, Illinois; “The 
chemistry of insecticides,” by H. Martin, 
Canada Department of Agriculture; 
“Persisting insecticide residues in plant 
materials,” by F. A. Gunther and R. C, 
Blinn, University of California; “Repel- 
lents,” V. G. Dethier, Johns Hopkins 
University; “Soil insects and their con- 
trol,” by J. H. Lilly, lowa State College; 
“Stored products entomology (The as- 


University of 


sessment and reduction of losses caused 
by insects to stored foodstuffs)” by E. A. 
Parkin, Pest Infestation Laboratory, 
Slough, Bucks, England; “Apparatus for 
application of insecticides,” by J. L. 
Brann, Jr., Cornell University; “Ecology 
of forest insects,” by S. A. Graham, Uni- 
versity of Michigan; “Some recent ad- 
vances in apicultural research,” by C. G. 
Butler, Rothamsted Experiment Station, 
England; “Insect transmission of plant 
viruses,” by F. F. Smith and P. Brierly, 
U.S. Department of Agriculture; “Non- 
biting flies and disease,” by D. R. Lind- 
say, National Institutes of Heaith, and 
H. L. Scudder, U.S. Public Health Serv- 
ice; “Veterinary and medical acarology,” 
by H.S. Fuller, Walter Reed Army Med- 
ical Center; “Modern quarantine prob- 
lems,” by A. F. Camp, Florida Citrus 
Experiment Station; “The fundamental 
theory of natural and biological control,” 
by W. R. Thompson, Commonwealth In- 
stitute of Biological Control, Canada; 
and “Effect of pesticides on balance of 
arthropod populations,” by W. E. Rip- 
per, Fisons Pest Control, Ltd., Cam- 
bridge, England. 

Each paper has been accompanied by 
appropriate bibliography, making a total 
of 2308 references, These vary from 11 
to 269, but average approximately 110 
references per paper. Author and subject 
indexes to the volume also are included. 
As would be expected in the first volume 
of a work of this kind, there may be found 
here and there occasional lack of uni- 
formity not only in the selection but also 
in arrangement of material—this occurs 
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both in the text and in the bibliographies. 
Then too, in this first volume, the word 
“Annual” in the title should not be taken 
very seriously, for it was necessary in 
numerous instances, in order to make the 
subject matter complete, that a much 
longer period of time should be included 
—in some cases, the author had to go 
back several years to make the narration 
fully understandable. Obviously, this will 
not be needful in later volumes of the 
series, once the subject has been discussed 
and brought down to date in a previous 
volume within the series. 

Also, despite some fears to the con- 
trary, it seems obvious that this newly 
inaugurated Annual Review series ought 
not to have adverse effects on any other 
publications in related fields—it covers 
a type of reference work that is not dupli- 
cated elsewhere. Now that a start has 
been made 
broken 


now that the ice has been 
it is easy to visualize that each 
succeeding volume of this series will 
average up gradually better in every way 
than those previously published, that 
minor flaws will be eliminated, that the 
scope of the whole plan will be expanded, 
and that the series will gain steadily in 
practical useful- 


utility and general 


ness. 
J. S. Wave 
U.S. Department of Agriculture 


Traité de zoologie. Anatomie, systéma- 
tique, XVII. Mam- 
miféres. Les ordres: anatomie, étho- 
logie, systématique. Parts 1 and 2. 


Masson, Paris, 1955. 2300 pp. Illus. 
Paper, F.22,000; cloth, F.23,600. 


biologie. vol. 


The seventeenth volume of this im- 
portant series of zoological monographs 
is devoted to a systematic account of the 
living and extinct orders of mammals. It 
is a large and impressive contribution. 
Some idea of its magnitude may be 
gained from the fact that the two bulky 
fascicles include a total of 2300 pages 
and are illustrated with 2106 text figures 
and four colored plates. 

In scope and manner of presentation, 
there is a strong resemblance to the sec- 
ond volume of Max Weber’s Die Sduge- 
tiere, which in its editions of 1904 and 
1928 has served as a primary source book 
for two generations of mammalogists. 
This volume of the Traité de zoologie, 
along with the forthcoming sixteenth vol- 
ume that is to be devoted to anatomy 
and reproduction, promises to provide a 
worthy successor to Weber’s monumen- 
tal work. The thirteen authors who have 
collaborated to produce it are leaders 
among modern French zoologists and 
paleontologists, 

The orders of mammals are treated in 
sequence and in remarkable detail, 
which extends in some instances down 
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to the generic and even the specific level 
The number of pages allotted to each 
order reflects in general the amount of 
zoological 
tological ) 


and to a lesser extent paleon- 
knowledge that is available 
for it. For example, the presentation of 
the order Insectivora totals 139 pages 
and consists of sections on anatomy and 
reproduction (68 pages, 89 figures), zoo- 
logical affinities (11 pages, 1 figure), sys- 
tematic accounts including habits and 
distribution (45 pages, 34 figures), fossil 
history (7 pages, 11 figures), and bibli- 
ography (8 pages, 238 titles). Relatively 
obscure fossil orders such as Astrapo- 
theria, Embrithopoda, and Tillodontia 
are each disposed of in two or three 
pages. The section on primates including 
man occupies 353 pages and in itself is 
a major contribution to the fields of 
primatology and physical anthropology. 

The system of classification adopted 
here represents an adroit blending of old 
concepts of classical zoology and the 
revolutionary modern ideas of paleontol- 
ogy. Some decades ago the initiative in 
mammalian classification at the ordinal 
and familial levels passed from the hands 
of zoologists into those of paleontologists, 
whose investigations reveal actual rather 
than speculative lines of evolution. Ad- 
justment to radically new arrangements 
of orders has been especially difficult for 
those zoologists who are encumbered by 
pedagogic tradition. The centuries-old 
concept that a system of mammalian 
classification must culminate with the 
Hominidae would find few champions 
among modern taxonomists, yet it is hon- 
ored in the present treatise at the ex- 
pense of a necessary reallocation of 
orders related to the primates. Contro- 
versial groups such as the monotremes 
and the tree shrews are comfortably left 
in their traditional niches. Some supra- 
generic groups have received new names. 

Anatomy and reproduction, although 
primarily reserved for another volume 
in the series, are treated at some length 
and in a highly competent manner in 
each account of a recent order. Habits, 
habitats, and geographic distribution, 
which can be most satisfactorily dealt 
with at the specific level, receive rather 
cursory treatment. There is no general 
coverage of subjects such as zoogeography 
and population dynamics, which claim 
a large share of the interest of modern 
mammalogists. 

it is inevitable, in a compilation so 
large and so complex, that errors should 
occur. One may note, for example, the 
statement on page 7 that the geographic 
range of perameloid marsupials includes 
New Zealand, and on page 1653 that 
Simpson’s classification of 1945 is fol- 
lowed in placing the Tupaioidea in the 
Insectivora. Fortunately these slips are 
not repeated in the detailed accounts of 
the. respective groups. 


The text figures, including drawings 
and halftone photographs, are remark- 
ably clear and greatly enhance the use- 
fulness of the work. The bibliographies 
are extensive and well chosen; they in- 
clude some surprisingly recent titles. 

Teachers, advanced students, and sys- 
tematic mammalogists will find this 
treatise to be an indispensable reference 
and source book. Its publication repre- 
sents an important milestone in mam- 
malogy. 

Davi H. Jounson 
U.S. National Museum 


Evolution, Genetics, and Man. Theo- 
dosius Dobzhansky. Wiley, New York; 
Chapman and Hall, London, 1955. 
ix + 398 pp. Illus. $5.50. 


This is an excellent text book for col- 
lege students. It develops the orthodox 
genetic point of view on evolutionary 
mechanisms but includes enough of the 
dissenting opinions to show why this field 
of research is now very active and inter- 
esting. As befitting a textbook, a list of 
references to more comprehensive treat- 
ments of the various subjects that will be 
of interest to the reader is included at 
the end of each chapter. But this short 
book is more than a text. Dobzhansky has 
written a scholarly book that is fun for 
any educated man to read. 

In view of the fact that the theory of 
evolution is the great central indispen- 
sable theory of biology, it is necessary 
and important to explain it to all men. 
Dobzhansky’s wide interests, always cen 
tering around evolution, range from hu- 
man creative effort such as the frontis- 
piece reproducing Michelangelo’s “Crea- 
tion of Adam” and Old Stone Age art 
on the walls of the Lescaux caves to the 
short concluding discussion of the rela- 
tion of science to ethics. The following 
quotation from the preface clearly states 
the intent and central theme of the 
book: “Biological evolution is a part of 
the evolution of the cosmos. The rise and 
the development of mankind are a part 
of the story of biological evolution. Man 
cannot reach a valid understanding of his 
own nature without a knowledge of his 
own biological background. It may, then, 
be that the study of evolutionary biology 
is the most important practical endeavor 
open to the human mind. Accordingly, 
an effort is being made in this book to 
show to the student that biology is not 
only a craft which is interesting to tech- 
nicians and devotees but also a part of 
the fabric of 
thought.” 


modern humantistic 

Until this book appeared, there was no 
simple textbook of evolution that was 
centered around the genetic mechanisms. 


Dobzhansky has carefully integrated 
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many of the contributions of paleon- 


tology, anthropology, ecology, and the 
history of evolutionary thought with re- 
cent developments in population dynam- 
ics and adaptation. 

There are a number of well-chosen 
illustrations that add to the interest of 
the text. In such a large framework, 
some subjects and much pertinent infor- 
mation is necessarily omitted in a short 
text. Nevertheless, the material covers 
most of the genetic and much other in- 
formation that is very pertinent to an 
appreciation of current theories of evo- 
lution. The reader who is struck by 
Dobzhansky’s optimism in his discussion 
of what is called “evolutionary ethics” 
may enjoy comparing his views with 
those expressed recently by Darlington 
in his volume Facts of Life. Evolution 
has produced mankind; in studying his 
greatness and limitations, we need to re- 
spect and understand evolution. Dobz- 
hansky’s Evolution, Genetics, and Man 
will help many students to do so. 

Witson S. STont 
University of Texas 


The Recent Genera of the Caridean and 
Stenopodidean Shrimps (Class Crus- 
tacea, Order Decapoda, Supersection 
Natantia) with Keys for Their Deter- 
mination. (No. 26, Zoologische Ver- 
handelingen) L. B. Holthuis. E. J. 
grill, Leiden, Netherlands, 1955, 157 
pp. $3.60. 


Students of the decapod Crustacea 
throughout the world will enthusiastically 
welcome this review of the recent genera 
of the caridean and stenopedian shrimps 
of the world. Its keys bring up to date 
the corresponding portion of Borradaile’s 
“Classification of the decapod Crustacea” 
Ann. and Mag. Nat. Hist. 19, 457 

1907 )] which, however, did not include 
categories below subfamilies; it goes be- 
yond that classic endeavor in diagnosti- 
cally keying out all known valid genera. 
For each genus, the type is indicated, and 
a pertinent though not exhaustive syn- 
onymy is given, which includes all 
changes in the spelling of the individual 
generic names. Highly commendable are 
the results of the effort that was made 
to illustrate each genus with a typical, 
where possible the type, species, usually 
by reproducing the original or best pub- 
lished figure or figures; the publications 
in which they appeared are conveniently 
listed by authors; in two instances, origi- 
nal drawings were prepared by the author 
for this paper. I find nothing to criticize 
in this exceptionally well done piece of 
work. 

In itself a masterly contribution, it may 
be thought by some to be a relatively 
small one in view of the immense number 
of genera in zoology; however, in the ag- 
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gregate, it is an exceedingly significant 
basic step, one might say, toward the 
eventual realization of the much-needed 
synoptic treatment of the plant and ani- 
mal kingdom that has been so earnestly 
advocated by T. K. Just of the Chicago 
Museum of Natural History before the 
National Science Foundation and _ else- 
where. 

It is to be sincerely hoped that this is 
but the forerunner of a series of papers 
that, in time, will encompass, at least, 
the remaining genera of the Crustacea 
Decapoda. 

Wa tpo L. ScumittT 
Department of Zoology, 
U.S. National Museum 


Medical Research: a Midcentury Sur- 

vey. vol. I. American Medical Re- 
Principle and Practice. 
xxxii + 765 pp. vol. II. Unsolved Clin- 
ical Problems: In Biological Perspec- 
tive, xxxii+ 740 pp. American Foun- 
dation, New York, 1955. $15. 


search: In 


When a book fits no standard pattern, 
it is perhaps the reviewer's first duty to 
say what sort of book it is. The answer 
would be that this is a book of essays 
discussing medical research from every 
angle: scope, where done, support, ob- 
jectives, and problems. They are good 
essays, not to be read at a sitting but to 
be savored of an evening. They are the 
product of 15 years of thought and com- 
pilation by Esther Everett Lape and her 
staff in the American Foundation, aided 
by consultants who included 
Nobel laureates. 


The thesis of the volumes is that med- 


several 


ical progress comes through research and 
that, in the main, fundamental research 
at basic levels precedes clinical applica- 
tions. 

The first 


stresses medical research as related to bio- 


volume starts with and 
logical, chemical, physical, and mathe- 
matical science. It goes on to a series of 
philosophical discussions of the meaning 
of research and to means of financing 
research, with partic ular reference to the 
influence of government. Then comes the 
principal section on the agencies that 
conduct research: universities, their med- 
ical schools, foundations, and institutes. 
This is really fascinating reading because 
of the illustrative detail from many insti- 
tutions. Finally, there is a section on 
official and unofficial standardizing agen- 
cies and patent policies. One can pick 
nearly any subject in medical research, 
or in fact in medical education, and find 
it discussed in different settings through 
the various chapters. I cite the following 
examples of discussions on the problem 
of medical faculties and their teaching 
and service loads: 

“The principle of full-time men as 





heads of preclinical departments is every- 
where accepted. In clinical departments, 
a major obstacle to full time has been 
the great disparity between a full-time 
salary and the amount a part-time clini- 
cal teacher can earn from private prac- 
tice—according to some reports, from five 
to ten times the amount received for 
teaching. Yet of the value of full time in 
clinical as well as in preclinical depart- 
ments there has been significant evidence 
In one academic council debating 
whether or not to continue full time, a 
dean testified that by virtue of the full- 
time system the clinical departments of 
that school had become, in the broadest 
sense, university departments, carrying 
on teaching and research together, in ac- 
cordance with graduate school standards” 

p. 123). “Among dangers .. . in the 
practice of medicine by faculty members 
as a source of income for the medical 
schools is the possibility that the faculty 
may be selected on the basis of earning 
rather than of teaching capacity” (p. 

53). “.. . all such arrangements simply 
put the medical school in the position of 
operating a business and sharing in the 
income; or of making the men who earn 
the income contribute to their own sal 
aries or to the support of their depart- 
ments. ... All service beyond that neces- 
sary for teaching and research [is] alien 
to the primary function of education” (p 


79 


On the other hand, Phemister (Uni 
versity of Chicago) was quoted, “. 

under existing economic and social con- 
ditions in the United States, the most 
promising way of gradually placing edu- 
cation in clinical medicine on a uniform 
basis of organization and on an educa 
tional level that most nearly approxi- 
mates the educational level of other uni- 
versity departments appears to be by the 
employment of full-time group practice 
for the clinical department of the medi- 
79 


cal school” (p. 

On university relationships, the follow- 
ing may be cited: “However remarkabl 
the developments for enriching and en- 
larging observation outside the hospital, 
medical education designed to produce 
practicing physicians is not likely to dis- 
pense with the hospital . [but] there 
are those that would stress the need of 
drawing the medical school closer to the 
university for the stimulus and sustenance 
medical progress derives from biology, 
genetics, animal husbandry, chemistry, 
physics, psychology, anthropology. Medi 
cal schools today are, on the whole, bet- 
ter described as attached to rather than 
integrated with universities, The grow- 
ing volume and significance of the con- 
tribution to medical research from non- 
medical university divisions and the 
advantages in the scientific training pro- 
curable in many of these divisions have 
prompted some to ask whether the urgent 
present need may not be a bold experi- 


SCIENCE, VOL. 123 





ment in integrating medical schools with 
universities on the theory that segregated 
medical schools organized primarily to 
produce practitioners may not produce 
the best medical training” (p. 275 

The second volume turns from the 
general to the specific. Nine major baf- 
fling subjects are reviewed in detail and 
with a surprising virtuosity: background, 
present state, and anticipations. Investi- 
gators are in general curious about the 
status in fields other than their own, but 
often find reviews in other fields written 
by investigators for investigators some- 
what incomprehensible. The discussions 
in this volume will be helpful and orient- 
ing to them and also to many others who 
are interested in health problems, in 
foundation work, and in the work of gov- 
ernment agencies. 

Che nine problems are covered in sec- 
tions of perhaps 50 pages each, which are 
in the main composed as annotated com- 
pilations of the literature rather than as 
highly original interpretations. 

The first section, cancer, — slights 
neither fundamental problems in growth, 
nor, at the other extreme, chemotherapy, 
and it places the emphasis of the lattet 
properly at preponderantly a preclinical 
level of development, The next section, 
on infertility, hardly discusses the prob- 
lem of fertility, surely a basic problem in 
the world today. The problem of how to 
adjust populations to resources by better 
means than war, plague, and even im- 
proved production and _ distribution 
presses for an answer. Arteriosclerosis, 
hypertension, and the rheumatic § syn- 
dromes, the next three sections, skirt the 
problem of aging, another fundamental 

The two sec tions on tubere ul ISIS and 
virus diseases exemplify the present state 
of infectious diseases: 


bacterial representative, still a problem 


tuberculosis, the 


but well on the way to solution: and the 
smaller virus diseases, which are as yet 
beyond chemotherapy. No one knows the 
fundamental difficulty in treating virus 
infections, It is probably not simply the 
intracellular position of the invader; 
more likely it lies in the fact that the 
virus particle possesses life only when it 
can borrow the enzyme systems of the 
host cell, and thus is inseparable from 


the cell 


cell if one is to kill the virus during its 


Perhaps one must sacrifice the 


intracellular period. 

The last two sections, alcoholism and 
schizophrenia, are intensely interesting. 
Next to the problem of fertility and 
population, mental troubles head the list 
of human disabilities. We are all con- 
scious of the present hints of biochemi- 
cal as well as the more traditional psy- 
chopathological mechanisms in the mind, 
and these are well touched upon: 

“The present intensified interest in the 
effects of drugs in schizophrenia or other 
forms of mental illness is due, in part, to 
immediate therapeutic hope, and, in 
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greater part, to the promise which some 
of these drugs seem to offer of shedding 
light on the biochemical mechanisms in- 
volved in mental disorder” 

After 


book, he should say how good it is, what 


p. 650 
a reviewer states what is in a 


its uses may be, and what are its faults. 
The subjects are exceilently presented, 
truly a major accomplishment. The 
book's usefulness is obvious, both as a 
source of thoughtful pleasure and of 
fact. The faults I do not find serious 
enough to mention. 

WInpsor CUTTING 


School of Medicine, Stanford University 


Shock and Circulatory Homeostasis. 
Transactions of the fourth conferencé 
6-8 Dec. 1954, Princeton, N.J. Harold 
D. Green, Ed. Josiah Macy, Jr., Foun- 
dation, New York, 1955, 291 pp. Illus 
30. 


The chapters included in this report 
are “Action of epinephrine in man,” by 
Henry Barcroft; “The circulation in the 
Hugh 


‘Mesenteric lymphatic dynamics in the 


periphery,” by Montgomery: 
rat,” by Silvio Baez; “The circulation in 
the splanchnic area,” by J. D. Myers; 
“The pulmonary circulation,” by André 
Cournand; “The pulmonary circulation 
in hemorrhagic shock,” by J. E. Merri- 
man; and “The aortic and coronary 
blood flow.” by Donald |] Cregg 
Social Sciences 


Research Frontiers in Politics and Gov- 
ernment. Brookings lectures, 1955 
Stephen K. Bailey, Herbert A. Simon, 
Robert A. Dahl, Richard C. Snyder, 
Alfred de Grazia, Malcolm Moos, 
Paul T. David, and Donald B. Tru 
man. Brookings Institution, Washing- 
ton, 1955 vii + 240 pp. $2.75. 

This small volume surveys the new re 
search techniques and theoretical devel- 
opments important to the extension of 
knowledge of politics and government 
The specialist will find this a convenient 
summary, and the layman will get an 
insight into the vast research area bear- 
ing directly and indirectly on politics, 
government, and political behavior. Th« 
professional will find some gaps, the lay- 
man some confusion, and both enough 
interest to warrant the reading of the 
1955 Brookings series. 

Like most frontiers, those surveyed in 
Research Frontiers are often not well- 
marked. As a result, the sound of border 
warfare comes from its pages. While all 
eight contributors are political scientists, 
much of the research into political be- 
havior bears little resemblance to the 
traditions of the field. Indeed, I felt 
some concern lest my colleagues in po- 


litical science find themselves occupa- 
tionally displaced by the psychologists, 
social anthropologists, and sociologists 
But the final contributor, David B. Tru- 
man, effectively restored the balance. 

Stephen K. Bailey of Princeton opens 
the series by surveying familiar ground 
the relationships between academicians 
and operators and the approaches to re- 
search in politics and government. In his 
contribution, “Recent advances in organ- 
ization theory,” Herbert A. Simon of the 
Carnegie Institute distinguishes between 
programed and nonprogramed decision- 
making. The object is to devise organi- 
zational structures to get the right de- 
cisions. Experiments along this line aré 
surveyed, all of which might suggest to 
the layman both the danger of over-or- 
ganization and the advantage of ineffi- 
ciency that might make it tolerable. 

Decision-making, the meaning, and the 
distribution of power are considered on 
a far grander scale by Robert A. Dahl 
of Yale in his “Hierarchy, democracy. 
and bargaining in politics and econom 
ics.” These control systems, together with 
the price system, are viewed as compl 
mentary and not as exclusive power ar- 
rangements or social techniques. Reality 
is mixed; all techniques of control ar 
used. This is true enough, but stressing 
this obvious point too much has its dan 
gers. The pure models excluded compl 
mentarity, but stressing the mixtur 
tends to obscure the vast differences in 
control systems 

New frontiers are surveved by Richard 
C. Snyder of Northwestern University in 
his “Game theory and the analysis of 
political behavior.” The practical poli 
tician and the professional bureaucrat 
play the game” instinctively. Game th 
ory promises to sharpen mstinct and even 
to correct it. Now even the scholar might 
play the great game of politics vicari 
ously. Snyder is modest in his claims 
Game theory has yet to prove its utility 
He suggests some interesting applications 
in international politics where the theory 
might throw some light on situations that 
regulations 


are shrouded by security 


Moreover, in conflict situations with 
varving strategies available to both sides, 
with a range of possible outcomes dé 
pending on the pairing of strategies, and 
a range of pay-off values, policy makers 
might become more explicit and less 
vulnerable to surprise by the application 
of game theory. 

Alfred de Grazia of Stanford, in “Re 
search on voters and elections,” surveys 
the techniques of probing voter behavior 
This interesting contribution closes with 
the disquieting observation that “Tradi- 
tional democracy is being slowly crushed 
in the gigantic pincers of depolitization 
and totalitarianism.” But this feeling is 
partly offset by Malcolm Moos of Johns 
Hopkins who, in “New light on the 


nominating process,” gives a reasoned 
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defense of the convention system as an 


expression of democratic forces. Paul T. 
David of Brookings surveys recent re- 
search at the state level in his “Com- 
parative state politics and the problem 
of party realignment.” David B. Truman 
of Columbia presents an interesting con- 
cluding paper, “The impact on political 
science of the revolution in the behav- 
ioral sciences,” that rescues political sci- 
ence from the psychologists, social an- 
thropologists, and sociologists. 

This small volume covers much 
ground. A short review can do scarcely 
more than point to the chapter headings. 
The papers give inuch emphasis to voter 
behavior and administrative practices. 
But little attention seems to be given to 
the political forces behind the voter and 
the bureaucrat. Nor is attention given 
to the absorbing problem of the bureau- 
crat and the political administration. 
Who really runs the show? The relation- 
ships between the Congress and the bu- 
reaucracy afford another avenue of fruit- 
ful research that is not mentioned here. 
Some things must be dropped in any 
short series of lec tures, and this one did 
not drop as many as might be expected. 

ArTHUR E. BurNs 
Department of Economics, 


George Washington University 


A Solomon Island Society. Kinship and 
leadership among the Siuai of Bou- 
gainville. Douglas L. Oliver. Harvard 

Press, Cambridge, Mass., 


535 pp. Illus. + plates. $10 
PI | 


University 


1955. xxii 4 


The Siuai are Melanesian people who 
live in southwestern Bougainville in the 
Solomons. They constitute a discrete and 
self-conscious social aggregate sharing 
common linguistic and general cultural 
features, but they lack any formal organi- 
zation; that is, there is no Siuai political 
group. In 1938-39 there were 4658 Siuai, 
and for 18 months during that period 
Douglas Oliver and Eleanor Sehirmer 
Oliver lived among.them and collected 
the data, some of which were presented 
as “Studies in the culture of Bougain- 
ville” Papers of the Peabody Museum 
of Archeology and Ethnology 29 (1949 
but most of which have been cast into 
the present volume, a superb ethnogra- 
phy. 

Oliver’s objectives in writing A Solo- 
mon Island Society were threefold: to 
summarize the whole culture of Siuai; to 
fill a pedagogic need for reliable ethno- 
graphic descriptions of whole cultures; 
and to present much-needed substantive 
material on the subject of political insti- 
tutions in stateless society. I am not ex- 
pert in Oceanian culture, but I believe 
that Oliver has brilliantly achieved his 
goals. Furthermore, the modesty and 
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honesty of Oliver's presentation and the 
demonstration in other publications of 
the author’s expertness in things Oceanic 
lead to the conclusion that the previous 
judgment will be confirmed by specialist 
colleagues. 

The present study of Siuai describes 
the society that existed in southwestern 
Bougainville at the time of investigation. 
The author, lacking firsthand observa- 
tion of this culture since the war (“What 
if anything remains of the Siuai culture 
... [donot knew”) wisely refrains:from 
comment on the more recent period. He 
does, however, set Siuai into the frame- 
work of expanding European influence 
in Melanesia. It is, he tells us, in the sec- 
ond stage of Westernization. The first 
stage, which lasted until 1915, saw 
ephemeral contacts with white traders; 
the second, much more significant, was 
dominated by the imposition and main- 
tenance of peace by the Australian gov- 
ernment (a cosmic irony in view of the 
events of 1942-43 in the Solomons 
This pax Australianus is regarded by 
Oliver as one of the most potent forces 
that subverted the older Siuai polity and 
led to the emergence of the system he 
portrays. 

Siuai subsistence is based on taro, 
which furnishes 80 percent of the diet 
and which demands more Siuai labor 
than any other occupation. The Siuai 
cultivate a field once, then allow it to lie 
fallow for a minimum of 5 years. There 
are several alternative designs to the pat- 
tern of shifting fields, but even under the 
most ideal system known to the Siuai at 
least five units of land not under imme- 
diate cultivation must exist for every unit 
in operation, or there is danger of fam- 
ine. Oliver makes it clear that popula- 
tion in this area is far from the saturation 
point in terms of the productive capacity 
of native agriculture, but food shortages 
can occur locally. If the reader is puzzled 
at the seeming contradiction, he is urged 
to read ( Yliver’s brief account of the labor 
involved in clearing virgin ground—it 
will then become quite clear why the 
Siuai men prefer to return to previously 
used land. 

As a matter of fact, the field-clearing 
job done by the Siuai men was much 
more onerous and time consuming before 
their contact with Europeans. The differ- 
ence can be laid to the greater efficiency 
of the new metal tools. This change, in 
combination with the effects of the pax 
Australianus, is said by Oliver to be re- 
sponsible for the major changes that he 
believes have occurred within Siuai so- 
ciety in the past several decades. But 
before Oliver permits himself such gen- 
eralizations and conclusions, he has taken 
us through a detailed and very neatly or- 
ganized treatment of the major aspects 
of Siuai culture. 

The book begins with a general orien- 





tation—a concise treatment of the eco- 
logical background, followed by an effec- 
tive picture of the world as it is seen, 
more or less, by a Siuai. This is managed 
by a clever manipulation of native myth- 
ology and genealogy against a_back- 
ground of analytic insights provided by 
the anthropologist. 

The author then turns to the social or- 
ganization, bringing the material to the 
reader through ever-widening frames of 
reference, households, hamlets, larger 
kinship groups; and; finally, associations. 
Next, he returns to Siuai economy and 
lays the basis for an extensive treatment 
of leadership, its structure and functions. 
The book concludes with general state- 
ments and conclusions of several differ- 
ent types, only one of which is repre- 
sented by the foregoing remarks 

Among Oliver's most interesting gen- 
eralizations is his thematic analysis of 
Siuai, which, despite merely tangential 
reference to Morris Opler, is strongly 
reminiscent of that author’s treatment of 
Chiricahua Apache 
tant difference, however, in Oliver's d 


Chere is an impor- 


vision of Siuai ideology into four distin 

tive and fairly discrete sets of themes 
\ustra- 
lian-derived administration, and “mis- 


dealing with kinship, ranking, 
sion ideology.” These different sets of 
themes may conflict, and, indeed, Oliver 
indicates that acculturation may be in 
part described in terms of the shifting 
significance of the various sets of themes. 
He does not, however, see these ideologies 
as motive forces. Two of them, the ad- 
ministrative and mission ones, are ob- 
viously externally derived and _ histori 
cally late; they may be the shape of the 


future but they are not yet (1939) domi- 
nant or even particularly ascendant. As 
for the remaining two, Oliver makes the 
hypothesis that a 


major technologi« 


change (metal tools for clearing gardens, 
page 470) and a major alteration in pol- 
ity (the substitution of the pax Britannica 
for indigenous warfare, page 423) pro- 
duced a trend “away from other systems 
towards a more elaborate, a more time- 
occupying, and a more potent decision- 
influencing rank system” (page 466 
After this brief sketch of the contents 
of Oliver’s book, which gives only the 
smallest clue to its breadth of treatment 
and treasury of detail, it may come as a 
surprise to the reader that Oliver, in his 
preface, regards his own work rather nar- 
rowly as descriptive and only in ithe most 
“related 
to theory formation.” I may be reading 
things into this book that the author 
would reject, but I believe that his for- 


peripheral sense theoretical or 


mulation of the different and somewhat 
competing ideologies and his attempt 
to tie them to underlying conditions 
of technology and social organization 
represent a high level of theoretical ac- 
tivity. 
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Although the field work was done al- 
most two decades ago, Oliver casts much 
of his material against a theoretical field 
of much more recent vintage. His ter- 
minology conforms to that of Homans, 
Kluckhohn, and Hoebel, among others. 
Unfortunately, Oliver does not seem to 
be aware of such work as that of Karl 
Polanyi, for the Polanyi approach to such 
concepts as money and value might have 
added greater clarity to the book. Simi- 
larly, the employment of the concept of 
“redistribution” with its-implications and 
ramifications have Siuai 


might made 


economy seem more rational (although 
not in terms of classical economics!) and 
less atomistic. 

As a final word I would like to say 
that this is, above all, an exceedingly fine 
ethnography and one that is certain to 
be widely used in testing current theories 
about the emergence of ranking and strat- 
ification and the development of politi- 
cal power. Although it does not give great 
detail on the precise field methods used, 
it is an excellent job of analytic report- 
ing and well worth recommending to 
those scientists who, not anthropologists 
themselves, would like to see a compe- 
tent ethnographer at work. 

Morton H. Friep 
Department of Anthropology, 
Columbia University 


Information Theory in Psychology. 
Problems and methods, Henry Quast- 
ler, Ed. Free Press, Glencoe, 1955. 436 
pp. $6. 


Information theory has stimulated at 
least its share of large-s« ale conferences 
and symposia. The papers presented at 
five of these conferences have been col- 
lected into book or booklike form, and 
now we have a sixth. 

The conference from which this vol- 
ume was derived was held under the 
auspices of the Control Systems Labo- 
ratory at the University of Illinois in 
the summer of 1954. It had a somewhat 
more restricted scope than, for instance, 
the biannual London conferences on 
communication theory, in that it was ex- 
clusively concerned with the application 
of information measures and theory to 
behavioral studies. However, of the 53 
conferees and/or contributors to this 
volume, 21 are not professional psycholo- 
gists, or in any event are not listed in the 
latest directory of the American Psycho- 
logical Association. Quastler, who or- 
ganized the edited this 
volume of the proceedings, is 


meeting and 
a radio- 
biologist. 

Partly. as a result of the interdisci- 
plinary structure of the meeting, non- 
psychologists will. find things of interest 
here. In particular, those who are con- 
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cerned with the application of informa- 
tion theory to finite samples and situa- 
tions that do not fit the conventional 
communication system model will find 
some of their problems discussed. The 
admonitions of Cronbach, “On the non- 
rational application of information meas- 
ures in psychology,” are a particularly 
good antidote to the overenthusiastic ac- 
ceptance of the verbalisms of information 
theory. It probably should be pointed 
out that the too ready use of informa- 
tion measures is by no means confined to 
psychologists; other conferences on in- 
formation theory could well have started 
out with this same skeptical note. 

Also in this volume will be found the 
first readily accessible publication of 
Miller’s work on the bias of information 
estimates. In fact, this is the first collec- 
tion of papers on information theory in 
which there appears a recurring aware- 
ness of the statistical problems involved 
in the application of information meas- 
ures. 

Unfortunately, such genuine contribu- 
tions to the field are interleaved with a 
number of other papers that either dupli- 
cate material which the same author has 
presented more completely elsewhere or 
that read like informal progress reports 
to a small group ot coworkers. Perhaps 
the best part of the book is the editorial 
comment by Quastler, who introduces 
and then comments on each paper. Thes¢ 
comments are uniformly wise and 
thoughtful, and in many instances they 
contain substantial amounts of additional 
data. By this device, Quastler gives a 
coherence to this collection of papers 
that is more apparent than real. The 
reader who would like to get a picture 
of the successes and failures of informa- 
tion theory in psychology would do well 
to read Quastler’s comments first and 
then make a judicious selection: of the 
papers that constitute the bulk of the 
volume. 

Freperick C. Frick 


Lincoln Laboratory, 
Massachusetts Institute of Technolog) 


Handbook of Vital Statistics Methods. 
Series F, No. 7. Studies in Methods 
Statistical Office of the United Na- 
tions, New York, 1955. 258 pp. $2.50 
The purpose of this handbook is to 

“explore current practices, to make con- 
veniently available recommended statis- 
tical standards, and to present uniform 
concepts, definitions and procedures 
upon which development of national vital 
statistics and the improvement of theit 
international 
based.” 


comparability may be 


Following a historical summary, the 
whole scope of vital statistics operations 


is described, including their uses: legal 
and administrative provisions for their 
recording; definitions of the events cov- 
ered (births, deaths, stillbirths, marriages. 
and divorces); duties and qualifications 
of registrars and informants: types of 
registration; details of the reporting 
process and of report forms; uses, defi- 
nitions, and classification of statistical 


items as well as problems relating 
thereto; compilation and tabulation of 
data from the reports; computation of 
rates and inde xes; and evaluation of the 
entire system 


The presentation of the basic prin- 
ciples involved by citation of actual prac- 
tices in 65 different countries avoids the 
impression of dogmatic pronouncements 
and hence makes the recommendations 
espec ially 


acceptable. Moreover, the 


equitable discussions of the advantages 


and disadvantages of various methods 
‘health” ad 


to suggest adopt on 


for example, “civil” versus 


ministration—serve 
of specific arrangements that will avoid 
or circumvent the deficiencies inherent 
in a particular system. Similarly, the ex- 
position of the problems created by varia 
tions in definitions or in application of 
definitions—for 


example, “live birth” 


versus “stillbirth emphasizes the care 


required in analysis. Authoritative sug 


gestions regarding such basic factors as 
size, shape, and layout of report forms, 
color of forms and inks, and wording of 
instructions bring the report to practical 
elementals 

Detailed and tables have 
been profitably used to identify general 


patterns of vital statistics practices. Such 


summary 


factors as the limitations of specific col 


lection methods—for example, agerega 


tion of data from summary reports versus 


compilation from individual reports 


have been illustrated by this 


readily 
means. Specific vital statistics data from 
selected areas also serve effectively to 
demonstrate the points at issue 

Coding, classification, and tabulating 


problems are explained in detail, and 


the need for error control is emphasized 
Tabulating methods are briefly but ade 
quately mentioned, while such factors as 


coverage 


partial versus complete ), time 


relerence year of registration versus 


vear of event), and geographic reference 


occurrence versus residence are thor- 


oughly explored. Specific “minimum” 
tabulations are outlined; in addition, “op- 
tional” ones are presented for jurisdic- 
tions that can undertake them. State- 
f each 


tabulation fully justify the recommenda- 


ments of the uses or purposes « 


tions 

The description of rates, ratios, and 
other vita) indexes is sufficient for a gen- 
eral understanding of the problem of 
computing them and of the limitations 
inherent in them. 


Evaluation methods include sugges- 
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tions for testing completeness of regis- 


tration and of statistical reporting as well 
as for assessment of the quality of the 
data. The suggestions are not exhaustive, 
but they are indicative of the directions 
evaluation may take. 

The Handbook is, in effect, a commen- 
tary on the 1953 Principles for a Vital 
Statistics System that demonstrates from 
actual practices the rationale behind the 
latter document. Its recognition that 
more than one method may serve the 
principles laid down enhances its effec- 
tiveness, 

The annexes include a chronology of 
important events in registration and vital 
statistics history, a reproduction of the 
earlier Principles of a Vital Statistics 
System, definitions of 


Q 


“stillbirth” in 8 
countries, and an extremely valuable list 
of references classified by subject matter 
The index is sufficiently detailed to afford 
ready reference to specific subjects. 
Altogether, the Handbook provides a 
liberal education in its field. It should b« 
read by every consumer of vital statistics. 
For registrars and producers of vital sta- 
tistics, it is a must, and for areas that are 
building a vita! statistics system, it rep 
resents an indispensable vade mecun 
Cart L. ErHaArpt 
Bureau of Records and Statisti 
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New Books 


Swine Production. W. E. Carroll and 
J. L. Krider. McGraw-Hill, New York, 
ed. 2, 1956. 496 pp. $6.50. 

Microscopic Petrography. Wm. Hein- 
rich. McGraw-Hill, New York, 1956. 296 
pp. $6.50. 

Physics of Fully Ionized Gases. Lyman 
Spitzer, Jr. Interscience, New York, 1956 
105 pp. Paper, $1.75; cloth, $3.50 

Economic Geography of Industrial Ma- 
terials. Albert S. Carlson, Ed. Reinhold, 
New York; Chapman & Hall, London, 
1956. 494 pp. $12.50. 

Kernmomente. Hans Kopfermann. Aka- 
demische Verlagsgesellschaft, Frankfurt, 
1956. 462 pp. 

General Biology. Harrington Wells and 
Patrick H. Wells. McGraw-Hill, New 
York, 1956. 520 pp. $6.50 

Alcoholism, Its Psychology and Cure 
Frederick B. Rea. Philosophical Library, 
New York, 1956. 143 pp. $3.50 

Life in Fresh Water. E. S. Brown 
Geoffrey Cumberlege. Oxford Univ. Press, 
London, 1955. 64 pp. $2.75. 

Voices on the Wind. Polynesian myths 
and chants. Katharine Luomala. Bishop 
Museum Press, Honolulu, 1955. 191 pp. 

Portraits from Memory. Recollections 
of a zoologist. Richard B. Goldschmidt. 
Univ. of Washington Press, Seattle, 1956. 
181 pp. $3.50. 

The Physical World. Paul McCorkle. 
McGraw-Hill, New York, ed. 2, 1956. 465 
pp. $5.25. 

Biochemical Mechanisms in Inflamma- 
tion. Valy Menkin. Thomas, Springfield, 
Ill., ed. 2, 1956. 437 pp. $9.50. 
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A Venture Forward. A history of the 
American College of Hospital Adminis- 
trators. Ira A. Kipnis, Comp. American 
College of Hospital Administrators, Chi- 
cago, Ill., 1955. 145 pp. . 

A Textbook of General Physiology. 
Philip H. Mitchell. McGraw-Hill. New 
York, ed. 5, 1956. 885 pp. $10.50. 

Culture, Psychiatry and Human Values. 
The methods of a social psychiatry. Mar- 
vin K. Opler. Thomas, Springfield, IIL, 
1956. 242 pp. $6 

Every Other Bed. Mike Gorman. World, 
Cleveland, 1956. 318 pp. $4. 

Thinking Things Through. An intro- 
duction to logic. Maylon H. Hepp. Scrib- 
ner’s, New York, 1956. 455 pp. $5.50. 

The Annual Survey of Psychoanalysis. 
A comprehensive survey of current psycho- 
analytic theory and practice. vol. III, 
1952. John Frosch, Ed., and Nathaniel 
Ross, Sidney Tarachow, and Jacob A. 
Arlow. International Universities Press, 
New York, 1956. 682 pp. $10. 

Art in Coinage. The aesthetics of money 
from Greece to the present day. C. H. V. 
Sutherland. Philosophical Library, New 
York, 1956. 223 pp. $7.50. 

The Religion of Negro Protestants 
Changing religious attitudes and practice 
Ruby Funchess Johnston. Philosophical 
Library, New York, 1956. 224 pp. $3 

History of American Technolog) John 
W. Oliver. Ronald Press, New York, 1956. 
676 pp. $6.50 

Proceedings of the International Con- 
ference on the Peaceful Uses of Atomic 
Energy. vol. 15, Applications of Radioac- 
tive Isotopes and Fission Products in Re- 
search and Industry. 327 pp. $7.50. vol 
16, Record of the Conference. 203 pp 
$5. United Nations, New York, 1956 
order from Columbia University Press 
New York 

Textbook of Chemistry. Edward Mack, 
Jr., Alfred B. Garrett, Joseph F. Haskins, 
Frank H. Verhoek. Ginn, Boston, ed. 2, 
1956. 854 pp. $6.50 

Handbook of Mammals of Kansas. 
Misc. Publ. No. 7. Contribution from the 
State Biological Survey of Kansas. E. Ray- 
mond Hall. Museum of Natural History, 
University of Kansas, Lawrence, 1955 
303 pp. Paper, $1.50; cloth, $4. 

Cultures Tropicales. vol. I, 
Vivriéres Raoul Cerighelli. 


Paris, 1955. 635 pp. 


Plantes 
Bailliere, 


Gall Midges of Economic Importance. 
vol. VII, Gall Midges of Cereal Crops. H 
F. Barnes. Lockwood, London, 1956. 261 
pp. 21s 

Methods of Biochemical Analysts. vol 
III. David Glick, Ed. Interscience, New 
York, 1956. 437 pp. $9.50. 

The Navajos. Ruth M. Underhill. Uni- 
versity of Oklahoma Press, Norman, 1956. 
299 pp. $4.50. 

Frequency Response. Rufus Olden- 
burger, Ed. Macmillan, New York, 1956. 
372 pp. $7.50. 

The Science Teacher in Action. Helen 
Lawrence Merrill. Christopher, Boston, 
Mass., 1956. 84 pp. $2.25. 

Essays in Educology. 





Being the first re- 
port from the archives of the Association 
for the Preservation of Humor in Edu- 
cological Workers. Lowry W. Harding. 
Brown, Dubuque, Iowa, 1956. 186 pp. 
$2.50. 
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Frontiers of Astronomy, F. 
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1, Magnétisme Solaire et Stellaire Cour- 
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Variations et Origine du Géomagné- 
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Adi ances in Enzymolog) and Relate 1 
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(Little, Brown), 26 Aug. 1955, 381 

Colchicine—in Agriculture, Medicine, 
Biology, and Chemistry, O. J. Eigsti and 


Academic 


Academic), | 
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(=) RECENT HARPER TEXTS 








Bacteriology 


MICROBIOLOGY 
GENERAL AND APPLIED 
Second Edition 


Biochemistry 


THE CHEMISTRY 
OF LIVING CELLS 


By Helen R. Downes 
Barnard College, Columbia University 


By Sarles, Frazier, Wilson, and Knight 
University of Wisconsin The cordial reception of this recent text indicates 


. = aca ; that it meets a definite need in biochemistry, for an 
Just published, this is a thorough revision, entirely 


reset, of a leading text in bacteriology, with all 
material brought up to date, many chapters ex- 
tensively revised, and the five chapters on infectious 
diseases of animals and plants completely rewritten. 
Designed for students in general science, agricul- 
ture, home economics, pharmacy, chemistry, and 
engineering 


554 pages $5.75 


Mathematics 


DIFFERENTIAL EQUATIONS 
WITH APPLICATIONS 


By Betz, Burcham, and Ewing 


This new text for the standard junior-level courss 
in differential equations has been unusually well 
received. Avplications to the physical, biological, 
and engineering sciences are integrated with the 
text, not mere illustrations. The introduction to 
modern operational methods and to nonlinear prob- 
lems is an important new feature in an introductory 
text. The treatment of classical operational methods 
is unusually thorough. Answers provided for the 
many problems 


309 pages $4.50 


up-to-date treatment of the general chemical proc- 
esses common to all living cells. It reflects the grow- 
ing tendency to emphasize the fact that plant and 
animal metabolism are fundamentally alike, and 
gives a sound and exceptionally well-written over- 
all view of the most significant facts of biochemis- 
try. Designed for use with premeds, biology and 
chemistry majors, and agricultural students 


551 pages $7.50 


Psychology 


THE CLINICAL INTERACTION 


With Special Reference to the Rorschach 
By Seymour B. Sarason 


\ distinguished work on projective techniques, pre- 
senting the thesis that a subject's reaction to the 
Rorschach can only be understood in terms of 
variables which are operative in all interpersonal 
relations. The author describes and illustrates the 
more important of such variables, critically 
examines traditional assumptions and scoring prac- 
tice of the Rorschach, and discusses the nature of 
the interpretative process, with a detailed analysis 
of six illustrative cases 


425 pages $5.00 





Coming in May 
INTRODUCTION TO MICROFOSSILS 


By Daniel }. Jones, University of Utah 
IN HARPER’S GEOSCIENCE SERIES, UNDER THE EDITORSHIP OF CAREY CRONEIS 


The only book available on micropaleontology—an 
important work for petroleum, economic, and ex- 
ploration geologists and an outstanding text for senior 
and graduate courses in micropaleontology. The author 
describes (1) methods of collecting, separating, and 
mounting microfossils, and (2) micropaleontological 
objects representing all major groups of the plant and 
animal kingdom. Special attention is devoted to plant 


microfossils, especially the spores and pollens, which 
are becoming increasingly important in exploration 
geology. There are full discussions of the environ- 
mental significance of various microfossils and the 
applications of micropaleontological data to practical 
problems in economic geology. The text is thoroughly 
documented and the lavish illustrations are out- 
standing. 


$6.50 
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P. Dustin, Jr. (Iowa State College Press), 
29 July 1955, 203 
Electrochemistry in Biology and Medi- 
cine, T. Shedlovsky, Ed. (Wiley), 16 Dec. 
1955, 1194 
Enzymologie, O. Hoffmann-Ostenhof 
(Springer), 29 July 1955, 205 
Glutathione, S. Colowick, A. Lazarow, 
E. Racker, D. R. Schwarz, E. Stadtman, 
H. Waelsch, Eds. (Academic), 15 Api 
1955, 556 
The Hormones, vol. III, G. Pincus and 
K. V. Thimann (Academic), 10 Feb 
1956, 231 
The Hypophyseal Growth Hormone, 
Nature and Actions, R. W. Smith, O. H 
Gaebler, C. N. H. Long, Eds. (Blakiston 
Div., McGraw-Hill), 16 Sept. 1955, 519 
Isotopic Gas Analysis for Biochemists, 
R. F. Glascock (Academic), 27 May 1955, 
767 
The Lipids, vol. 11, Biochemistry, H. J 
Deuel, Jr. (Interscience), 2 Sept. 1955, 
$24 
Neurochemistry, K. A. C. Elliott, I. H 
Page, J. H. Quastel, Eds. (Thomas), 23 
Mar. 1956, 511 
The Nitrogen Metabolism of Micro-or- 
ganisms, B. A. Fry (Wiley: Methuen 
26 Aug. 1955, 380 
The Nucleic Acids: Chemistry and Biol- 
ogy, E. Chargaff and J. N. Davidson, Eds 
Academic), vol. I, 5 Aug. 1955, 248: 
vol. II, 27 Jan. 1956, 144 
Outlines of Enzyme Chemistry, J. B. 
Neilands and P. K. Stumpf ( Wiley; Chap- 
man & Hall), 12 Aug. 1955, 291 
Porphyrins, A. Vannotti (Hilger & 
Watts, London), 15 Apr. 1955, 566 
Principles of Biochemistry, A. White, P. 
Handler, E. L. Smith, D. Stetten, Jr. 
(McGraw-Hill), 15 Apr. 1955, 557 
Progress in Biophysics and Biophysical 
Chemistry, J. A. V. Butler and J. T. Ran- 
dall, Eds. (Academic), 27 May 1956, 765 
Progress in the Chemistry of Organic 
Natural Products, L. Zechmeister, Ed. 
Springer), 24 June 1955, 909 
The Proteins, vol. II, pt. B., H. Neurath 
and K. Bailey, Eds. (Academic), 15 July 
1955,123 
Quantitative Methods in Histology and 
Microscopic Histochemistry, O. Eranko 
(Karger; Little, Brown), 19 Aug. 1955, 
338 
Recent Progress in Hormone Research, 
vol. XI, G. Pincus, Ed. (Academic), 10 
Feb. 1956, 231 
The Roger Adams Symposium (Wiley 
16 Dec. 1955, 1194 
Standard Values in Nutrition and Me- 
tabolism, E. C. Albritton, Ed. (Saunders), 
8 July 1955, 79 
The Structural Chemistry of Proteins, 
H. D. Springail (Academic), 8 July 1955, 
83 
Studies of Biosynthesis of Escherichia 
coli, R. B. Roberts, D. B. Cowie, P. H. 
Abelson, E. T. Bolton, R. J. Britten (Car- 
negie Institution of Washington), 7 Oct. 
1955, 649 
A Symposium on Amino Acid Metabo- 
lism, W. D. McElroy and H. B. Glass, Eds. 
(Johns Hopkins Press), 19 Aug. 1955, 338 
The Vitamins: Chemistry, Physiology, 
Pathology, W. H. Sebrell, Jr., and Robert 
S. Harris, Eds. (Academic 
1955, 858 
Vitamins and Hormones, R. S. Harris, 


), 17 June 


40 


G. F. Marrian, K. V. Thimann, Eds. 
(Academic), vol. XII, 15 July 1955, 124; 
vol. XIII, 10 Feb. 1956, 230 
Vitamins in Theory and Practice, L. J. 
Harris (Cambridge Univ. Press), 16 Sept. 
1955, 520 
Biological Sciences 
Actions Chimiques et Biologiques des 
Radiations, M. Haissinsky, Ed. (Masson 
20 Apr. 1956, 679 
Actions of Radiations on Living Cells, 
D. E. Lea (Cambridge Univ. Press), 30 
Dec. 1955, 1274 
Active Transport and_ Secretion, 
R. Brown and J. F. Danielli, Eds. (Aca- 
demic), 13 Apr. 1956, 638 
Analytical Cytology, R. C. Mellors 
McGraw-Hill), 7 Oct. 1955, 649 
Antibodies and Embryos, F. W. R. 
Brambell, W. A. Hemmings, M. Hender- 
son (Athlone), 20 May 1955, 727 
Autoradiography in Biology and Medi- 
cine, G. A. Boyd (Academic 16 Sept. 
1955, 520 
Aux Confins de la Vie, P. Morand 
Masson), 30 Sept. 1955, 604 
Les Bacteries Lysogenes et la Notion de 
Provirus, F. Jacob’ (Masson), 29 July 
1955, 204 
The Biology of the Amphibia, G. K. 
Noble (Dover), 30 Dec. 1955, 1274 
Biology of Deserts, J. W. Cloudsley- 
Thompson, Ed. (Institute of Biology), 26 
Aug. 1955, 379 
The Biolog) of Man, 5 S. Hensill 
(Blakiston Div., McGraw-Hill), 29 July 
1955, 205 
Biology of a Marine Copepod Calanus 
finmarchicus (Gunnerus), S. M. Marshall 
and A. P. Orr (Oliver & Boyd), 2 Dec. 
1955, 1095 
Contributions to Embryology (Carnegie 
Institution of Washington), 15 Apr. 1955, 
559 
Einfuhrung in die biologische Regis- 
triertechnik, H. Klensch Thieme), 1 
July 1955, 38 
Einfiihrung in die Energetik und 
Kinetik Biologischer Vorgange, W. Blader- 
groen (Wepf), 11 Nov. 1955, 929 
Electrometric pH Determinations, R. G. 
Bates (Chapman & Hall), 15 Aug. 1955, 
555 
Estudos Sébre os Virus Coxsackie, P. de 
Goes (Universidade do Brasil), 18 Nov. 
1955, 974 
The Fossil Evidence for Human Evolu- 
tion, W. E. L. Clark (Univ. of Chicago 
Press), 6 Apr. 1956, 591 
Fundamentals of Radiobiology, Z. M. 
Bacq and P. Alexander (Academic; But- 
terworths), 5 Aug. 1955, 248 
Genetic Homeostasis, I. M. Lerner 
(Wiley; Oliver & Boyd), 15 Apr. 1955, 
558 
Handbook of Radiology, R. H. Morgan 
and K. E. Corrigan, Eds. (Year Book 
Publ.), 15 Apr. 1955, 563 
International Review of Cytology, vol. 
III, G. H. Bourne and J. F. Danielli, Eds. 
(Academic), 1 July 1955, 36 
Kinships of Animals and Man, A. H. 
Morgan (McGraw-Hill), 20 Jan. 1956, 
107 
The Mammalian Fetus: Physiological 
Aspects of Development (Biological Labo- 
ratory, Cold Spring Harbor), 16 Mar. 
1956, 467 


’ 


; 





A Manual of Paper Chromatography 
and Paper Electrophoresis, R. 7. Block, 
E. L. Durrum, G. Zweig (Academic), 29 
July 1955, 203 

Mechanisms of Microbial Pathogenicity, 
J. W. Howie and A. J. O’Hea, Eds. 
(Cambridge Univ. Press), 7 Oct. 1955, 
649 

Methods of Quantitati e Micro-Analy- 
sis, R. F. Milton and W. A. Waters, Eds. 
St. Martin’s), 30 Sept. 1955, 603 

Micro and Semimicro Methods, 
A. Weissberger, Ed. Interscience), 15 
Apr. 1955, 556 

Modern Aspects of pH, J. Small (Van 
Nostrand), 6 May 1955, 671 

Origins of Resistance to Toxic Agents, 
M. G. Sevag, R. D. Reid, O. E. Reynolds, 
Eds. (Academic), 27 Jan. 1956, 146 

Perspectives and Horizons in Micro- 
biology, Selman A. Waksman, Ed. (Rut- 
gers Univ. Press), 15 July 1955, 124 

The Physics of Viruses, E. C. Pollard 
Academic), 20 May 1955, 727 

Principles of Animal Virology, F. M. 
Burnet, (Academic), 27 Jan. 1956, 145 

Probleme und Beispiele biologischer 
Regelung, R. Wagner (Thieme), 1 July 
1955, 38 

Radiation Biology, vol. 11, Ultraviolet 
and Related Radiations, A. Hollaender, 
Ed. (McGraw-Hill), 30 Sept. 1955, 604 

Radiobiology Symposium, 1954, Z. M. 
Bacg and P. Alexander, Eds. (Academic 
2 Dec. 1955, 1095 

Radioisotope Conference, 1954, J. E. 
Johnston, Ed. (Academic), vol. I, 5 Aug. 
1955, 249; vol. II, 12 Aug. 1955, 291 

Radioisotopes in Biology and Agricul- 
ture: Principles and Practice, C. L. 
Comar (McGraw-Hill), 30 Dec. 1955, 
1276 

Recent Developments in Cell Physiol- 
ogy, J. A. Kitching, Ed. (Academic), 15 
Apr. 1955, 560 

Research Films in Biology, Anthropol- 
ogy, Psychology, and Medicine, A. R. R. 
Michaelis Academic), 30 Mar. 1956. 
549 

Botanical Sciences 

Abstract Bibliography of Cotton Breed- 
ing and Genetics, 1900-1950, R. L. 
Knight Commonwealth Agricultural 
Bureaux), 19 Aug. 1955, 338 

Annual Reviews of Plant Physiology, 
vol. 6, D. I. Arnon, Ed. (Annual Re- 
views), 2 Dec. 1955, 1093 

Aspects of Synthesis and Order in 
Growth, D. Rudnick, Ed. (Princeton 
Univ. Press), 2 Mar. 1956, 380 

Chemistry of Lichen Substances, Y. 
Asahina and §S. Shibata (Japan Society 
for the Promotion of Science), 27 May 
1955, 765 

Chemistry of the Soil, F. E. Bear, Ed. 
(Reinhold), 30 Mar. 1956, 549 

Corn and Corn Improvement, G. F. 
Sprague, Ed. (Academic), 2 Mar. 1956, 
380 

Flora of Winnebago County, Illinois, 
E. W. Fell (Nature Conservancy ), 30 Mar. 
1956, 550 

Forestry and Related Research in North 
America, F. H. Kaufert and W. H. Cum- 
mings (Society of American Foresters), 
20 Jan. 1956, 108 

The Genus Nicotiana, T. H. Goodspeed, 
(Chronica Botanica; Stechert-Hafner), 
23 Mar. 1956, 510 
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Important MCGRAW-HILL Sooke 


” PUBLISHED APRIL 1, 1955 - MARCH 31, 1956 





0 Adams 

BASIC STATISTICAL CONCEPTS 

304 pages, $5.5 

0D Adriance and Brison 

PROPAGATION OF HORTICULTURAL 

PLANTS 

McGraw-Hill Publications in the 
Sciences 

Second Edition 


Agricultural 
298 pages, $6.50 


0 Axelrod and Schultz 

HANDBOOK OF TROPICAL AQUARIUM 
FISHES 

750 pages, $10.00 

OC) Brown and Ghiselli 

SCIENTIFIC METHOD IN PSYCHOLOGY 
McGraw-Hill Series in Psychology 

368 pages, $6.00 

0 Christidis and Harrison 

COTTON GROWING PROBLEMS 


606 pages, $9.75 


0) Coddington and Levinson 

THEORY OF ORDINARY 

DIFFERENTIAL EQUATIONS 

McGraw-Hill International Series 
App lied Mathematics 

429 pages, $8.50 

0 Comar 

RADIOISOTOPES IN BIOLOGY AND 

AGRICULTURE 

481 pages, $9.00 

0 Cottrell 

ENERGY AND SOCIETY 

330 pages, $6.00 

0 Diehl 

ELEMENTS OF HEALTHFUL LIVING 

Third Edition. 357 pages, $4.50 

0 Draper, McKay, and Lees 

INSTRUMENT ENGINEERING 


Volume I1|—APPLICATIONS OF THE INSTRU- 
MENT ENGINEERING METHOD 


in Pure and 


Part |I—MEASUREMENT SYSTEMS 

McGraw-Hill Publications in Aeronautical 
Science 

879 pages, $17.50 


0 Emmons, Thiel, Stauffer, and 
Allison 

GEOLOGY 

Fourth Edition. 638 pages, $6.50 

0 English and Cassidy 

PRINCIPLES OF ORGANIC teed 

Second Edition. 680 pages, $6.5 

0 Evans 

THE ATOMIC NUCLEUS 

International Series in Pure and Applied Physics 

950 pages, $14.50 

0 Fath 

ELEMENTS OF ASTRONOMY 

McGraw-Hill Astronomical Series 

Fifth Edition. 369 pages, $5.50 

O Hahn and MacLean 

COUNSELING PSYCHOLOGY 

Second Edition. 302 pages, $4.75 


0 Harnwei and Stephens 

ATOMIC PHYSICS 

An Atomic Description of Physical Phenomena 
International Series in Pure and Applied Physics 
401 pages, $8.00 


0 Harris and Hemmerling 
INTRODUCTORY APPLIED PHYSICS 
729 pages, $6.75 

0 Haupt 

AN INTRODUCTION TO BOTANY 
McGraw-Hill Publications in the 


Sciences 
Third Edition. 452 pages, $5.50 


Botanical 


0D Hayes, Immer, and Smith 

METHODS OF PLANT BREEDING 

McGraw-Hill Publications in the Agricultural 
Sciences 

Second Edition. 551 pages, $8.50 

0D Heinrich 

MICROSCOPIC PETROGRAPHY 


McGraw-Hill Series in the Geological Sciences 
292 pages, $6.5 

0 Hildebrand 

INTRODUCTION TO NUMERICAL 


ANALYSIS 

International Series in Pure and Applied Mathe 
matics 

526 pages, $8.50 

O Hine 


PHYSICAL ORGANIC CHEMISTRY 

492 pages, $9.00 

0) Hollaender 

RADIATION BIOLOGY, Volume Ill 

Prepared under auspices of National Research 
Council, National Academy of Sciences 

341 pages, $10.00 

0 Knoerr and Lutjen 

PROSPECTING FOR ATOMIC MINERALS 

288 pages, $3.95 

0) Littler and Raffle 

REACTOR PHYSICS 

200 pages, $4.50 

0) Lustman and Kerze 

METALLURGY OF ZIRCONIUM 

National Nuclear Energy Series 

776 pages, $10.00 

0 McCorkle 

THE PHYSICAL WORLD 

Second Edition. 480 pages, $ 

O Mitchell 

TEXTBOOK OF GENERAL PHYSIOLOGY 


McGraw-Hill Publications in the Zoological 
Sciences 

Fifth Edition. 890 pages, $10 

0) Morgan 


INTRODUCTION TO PSYCHOLOGY 
694 pages, $6.00 


0 Morgan 
KINSHIPS OF ANIMALS AND MAN 


418 pages, $6.75 


O Murphy 

PRODUCTION OF HEAVY WATER 

National Nuc! ear Energy Series 

394 pages, $5.25 

0) Newell 

VECTOR ANALYSIS 

International Series in Pure and Applied Mathe 
matics 

216 pages, $5 

0D Pauli 

NIELS BOHR AND THE DEVELOPMENT 

OF PHYSICS 

195 pages, $4.50 

0 Richtmyer, Kennard, and 
Lauritsen 

INTRODUCTION TO MODERN PHYSICS 


International Series in Pure and Applied Physics 


Fifth Edition. 248 pages, $8.50 


OD Russell 

STRUCTURAL GEOLOGY FOR 
PETROLEUM GEOLOGISTS 
427 pages, $7.50 


O Schiff 
QUANTUM MECHANICS 


International Series in Pure and Applied Physics 
Second Edition. 417 pages, $6.50 


50 


0) Schlichting 
BOUNDARY LAYER THEORY 
McGraw-Hill Mechanical Engineering Series 
535 pages, $15.00 
D Schultz 
CONTROL OF NUCLEAR REACTORS 
AND POWER PLANTS 
McGraw-Hill Series in Nuclear Engineering 
313 pages, $7.50 
0 Slater 
MoE at! pe 
2 pages, $5.50 
ao Smyth 
DIELECTRIC BEHAVIOR AND STRUCTURE 
International Chemical Series 
441 pages, $9.00 
0 Stacy, Williams, Worden, and 
MeMorris 
ESSENTIALS OF BIOLOGICAL AND 
MEDICAL PHYSICS 
586 pages, $8.50 
D Storer and Usinger 
ELEMENTS OF ZOOLOGY 


McGraw-Hill Publications in the Zoological 
Sciences 

552 pages, $5.50 

0 Terman 


ELECTRONIC AND RADIO ENGINEERING 
McGraw-Hill Electrical and Electronic Engineer 

ing Series 
Fourth Edition. 1078 pages, $12.50 

(text edition available) 

0) Thomason 
LINEAR FEEDBACK ANALYSIS 
355 pages, $8.50 
0) Townes and Schawlow 
MICROWAVE SPECTROSCOPY 
International Series in Pure and Applied Physics 
698 pages, $12.50 
0D U.S. Atomic Energy Commission 
CHEMICAL PROCESSING AND EQUIPMENT 
302 pages, $6.00 
0 U.S. Atomic Energy Commission 
NEUTRON CROSS SECTIONS 
363 pages, $12.00 
0 U.S. Atomic Energy Commission 
REACTOR HANDBOOK: ENGINEERING 
1088 pages, $15.00 
D U.S. Atomic Energy Commission 
REACTOR HANDBOOK: MATERIALS 
614 pages, $10.50 
0 U.S. Atomic Energy Commission 
REACTOR HANDBOOK: PHYSICS 
804 pages, $12.00 
0 U.S. Atomic Energy Commission 
RESEARCH REACTORS 

460 pages, $6.50 
0 Walke, Doscher, and Caddy 
GOOD HEALTH: FOR YOU, YOUR 
FAMILY, AND COMMUNITY 
415 pages, $4.75 
0D Wass 
INTRODUCTION TO ELECTRONIC 
ANALOGUE COMPUTERS 


Electronics and Waves Series 

237 pages, $6.50 

D Wells and Wells 

GENERAL BIOLOGY 

546 pages, $6.50 

0 White, Manning, and Weber 


PRACTICAL PHYSICS 
Second Edition. 484 pages, $5.50 
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An Introduction to Plant Taxonomy, 


Weeds, W. C. Muensche1 
24 Feb. 1956, 434 


Macmillan 
G. H. M. Lawrence 


1955, 247 

Photosynthesis, R. Hill and C. P. 
Whittingham (Methuen; Wiley), 20 Jan. 
1956, 107 

The Plant Quarantine Problem, W. A. 
McCubbin (Ejnae Munksgaard), 5 Aug 


Macmillan), 5 Aug. 


Chemistry 


Acetylenic Compounds in Organi 
Synthesis, R. A. Raphael (Academic; 
Butterworths), 19 Aug. 1955, 337 


Advanced Organic Chemistry, E. E. 


1955, 249 Royals (Prentice-Hall), 17 June 1955, 
Soil Warming by Electricity, R. H. 858 

Coombes (Philosophical Library), 2 Mar. Advances in Carbohydrate Chemistry, 

1956, 379 vol. 9, M. L. Wolfrom, R. S. Tipson, E. L 


Vascular Plants of Illinois, G. N. Jones, Hirst, Eds 
G. D. Fuller et al. (Univ. of Illinois Press 
9 Dec. 1955, 1144 

La Vegetation de 


Academic ), 22 July 1955, 161 
Catalysis and Related 


Frankenburg, V. I. 
K. Rideal, Eds., Aca- 


Advances in 
Subjects, W G 
Komarewsky, E. 


Kaniama Entre- 


Luishi-Lubilash, Congo Belge), W. Mul- demic 10 June 1955, 828 
lenders (Institut National pour lEtude L’Analyse Spectrale Quantitative par 
Agronomique de Congo Belge), 22 July la Flamme, R. Mavrodineanu and 


1955, 162 H. Boiteux (Masson), 22 July 1955, 161 









































CENTRIFUGES 
for °56 by C.8. &E. 


Backed by fifty years of experience the Chicago Surgical 
and Electrical Company presents the “Forward Look,” 
in the field of centrifuges.—Not only does this embody 
improvement of design, but in every phase of con- 
struction and craftsmanship . . . To one end; perfection 
of equipment for medical, chemical, and research 
laboratories. 


Two new 6-tube 15 ml. safety angle centrifuges, Models 40 and 
50 are fully enclosed and have safe ety cap for loading. There are 
no exposed revolving parts and danger from flying glass is 
eliminated. Distinctive C. S. & E. styling with Sand-Tan Finish. 
Streamlined aluminum housing. Speed of Model 40 is constant 
1700 RPM, while Model 50 has Ohmite rheostat giving speed 
regulation from 0 to 5000 RPM, with built-in timer. Motor of 

odel 50 is ball-bearing, lubricated for life. Easy loading 

and unloading. 


Embodying many safety features, the Model 10 (Size 1) 
and Model 20 (Size 2) C. S. & E. Centrifuges are de- 
signed for use in medical and industrial laboratories. 
Cabinets are of most modern furniture type design 
finished in Sand-Tan with black Formica top; electric 
brake eliminates brake shoes; built-in Powerstat 
gives stepless speed control; dial type speed indi- 
cator indicates speed up to 6,000 RPM.; auto- 
matic electric timer; all controls are interlocked 
for operator safety. Motor is lubricated for life. 
Model 10 will accommodate all types of heads 
suitable for Size 1 Centrifuges; Model 20 
takes all Size 2 heads and accessories. Both 
units offer convenient storage space for 
accessories. Model 10 comes with 4s HP 
motor; Model 20 has % HP motor. Both 
models may be supplied with refrigera- 
tion for operation below room tem- 


rature. 
af SEND FOR 
BULLETIN NO. 


S-65 





NEW 
FORWARD 
LAB-LOOK 


CHICAGO SURGICAL & ELECTRICAL CO. 


Division of Labline, Inc. 
3070-82 West Grand Avenue «+ Chicago 22, Illinois 





Catalysis, vol. II, P. H. Emmett, Ed 
Reinhold 16 Mar. 1956, 466 
Chemisor ption, B M. W 
Academic 

381 

Chemistry of Carbon Compounds, E. H 
Rodd, Ed 28 Oct. 1955, 836 

Chemistry of the Solid State, W. E 
Garner, Ed. Academic; Butterworths 
16 Mar. 1956, 465 

Colloid Chemistry of Silica and Sili- 
cates, R. K. ler (Cornell Univ. Press 
11 Nov. 1955, 930 

Colorimetric Methods o} Analysis, F. D 
Snell and (¢ r. Snell (Van Nostrand 
13 May 1955, 699 

Degradation of Vinyl Polymers, E 
Hutchinson, Ed 
1955, 163 

Determination f Organic 
by Physical Methods, E 
F ( Nachod, Eds 
1956, 188 

Diffusion and Heat Exchange in Cher 
cal Kinetics, D. A. Frank-Kamenetskii 
Princeton Univ. Press), 13 Jan. 1956, 
6; 

Electrolyte Solutions, R 
and R H. Stokes 
1955, 472 

Fluorine Chemist? . vol Il, J H. Sim- 
mons, Ed Academic), 5 Aug. 1955, 247 

Gas Kinetics, A. F. Trotman-Dickenson 

Academic ; Butterworths), 13 Apr. 1956, 
638 

General Chemistry, W. N. Jones, Ji 
Biakiston Div., McGraw-Hill 15 July 
1955, 124 


Grignard Reactions of 


° 1 
I rapne il 


: Butterworths), 26 Aug. 1955, 


Elsevier 


Academic), 22 July 


Structure 
A. Braude and 


Academic 3 Feb 


\ Robinson 


Academic 9 Sept 


Nonmetallic 
, M.S ‘Shen isch and ©. Rein- 
muth ( Pre ntice-Hall 13 May 1955, 69 

Grundlagen der Analytischen Chemie 
und der Chemie in Wassrigen S) 
F. Steel (Verlag Chemie 


6/ 


Substances 


stemen 


13 Jan 1956, 


Inorganic Reactions and Structure. E.. S 
Gould (Holt 9 Dec. 1955, 1143 

Modern Aspect Electrochemist) 
J. OM. Bockris, Ed Academic), 1 July 
1955, 35 

Modern Gas Analysis, P. W. Mull 
Interscience), 19 Aug. 1955, 339 

Monomeric Acrylic Esters, E. H. Riddl 
Reinhold), 3 June 1955, 800 

Nuclear and Radiochemistry, G. Fried- 
lander and J. W. Kennedy (Wiley), 23 
Dex 1955, 1237 

Organic Analysis, J. Mitchell, Jr., I. M 
Kolthoff, E. S. Proskauer, A. Weissberget 
Eds. (Interscience), 29 Apr. 1955, 638 

Organic Chemistry, L. F. Hatch (Mce- 
Graw-Hill), 15 Apr. 1955, 555 

Organic Reactions, vol. VIII, R 
Adams, Ed. (Wiley: Chapman & Hall 
9 Sept. 1955, 472 

Organic Solvents: Physical Properties 
and Methods of Purification, vol VII, \ 
Weissberger, Ed 16 Sept 
1955, 521 

Papirova Chron atografie, 1. M. Hais 
and K. Macek, Eds. (Czechoslovakian 
Academy of Sciences), 9 Sept. 1955, 473 

Physical Methods of Organic Chemistry, 
vol 1, pt III of Technique of Organi 
Chemistry, A. Weissberger, Ed Inter- 
10 June 1955, 827 

Physicochemical Calculations, E. \ 
Guggenheim and J. E. Prue (Interscience 
North-Holland), 29 July 1955, 205 


Interscience 


science 
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LEA & FEBIGER SCIENTIFIC PUBLICATIONS 


PATHOLOGY 


SIMMONS AND GENTZKOW—MEDICAL AND PUB- 
LIC HEALTH LABORATORY METHODS. New 6th 
edition. 35 contributors. 1191 pages. 115 illus. and 9 plates 
in color. 129 tables. $18.50 


BOYD—INTRODUCTION TO MEDICAL SCIENCE. 4th 
edition. 304 pages. 124 illustrations and 3 plates in color. 
$4.50 


BOYD—TEXTBOOK OF PATHOLOGY. 6th edition. 1024 


pages. 570 illustrations and 32 plates in color. $12.50 


HERBUT—PATHOLOGY. New. 1227 pages, 7” x 10’. 1378 


illustrations on 651 figures and 6 plates in color, $16.00 


LEVINSON and MacFATE—CLINICAL LABORATORY 
DIAGNOSIS. New Sth edition. 1246 pages. 244 illustrations 
and 13 plates, 11 in color. 142 tables. $12.50 


WINTROBE—CLINICAL HEMATOLOGY. New 4th edi- 
tion. Ready in May. 


PHYSIOLOGY 


GROLLMAN — PHARMACOLOGY AND THERAPEU- 
TICS. 2nd edition. 866 pages. 127 illustrations. 36 tables. 
$10.00 


HARDY—FLUID THERAPY. 225 pages. 77 


tables. $5.50 


illustrations. 8 


LUCAS—ELEMENTS OF HUMAN PHYSIOLOGY. 2nd 


edition, 357 pages, 158 illustrations, 2 in color. $4.75 


STARLING’S HUMAN PHYSIOLOGY. New 12th edition 


R eady soon 


WIGGERS—PHYSIOLOGY IN HEALTH AND DISEASE. 
ith edition. 1242 pages. 280 illustrations. $10.00 


AGRICULTURE 
CARD—POULTRY PRODUCTION. 8th edition. 416 pages. 
216 illustrations and 4 plates, 2 in color. $5.00 
KNOTT—VEGETABLE GROWING. 5th edition. 358 pages. 
88 illustrations. $5.00 
TALBERT—GENERAL HORTICULTURE. 452 pages. 129 
illustrations. $4.00 
TALBERT — GROWING FRUIT AND VEGETABLE 
CROPS. 350 pages. 72 illustrations. $4.50 


LEA & FEBIGER 


Please enter my order and send books listed below. 
(_] Bill me at 30 days. 


NAME (print) 
CITY 


Se. 4-27 


27 APRIL 1956 


ZONE 


ANATOMY 


BOWEN-STONE—APPLIED ANATOMY AND KINESI.- 
OLOGY. 7th edition. 462 pages. 261 illustrations, 18 in 
color. $5.50 

BUCHANAN — FUNCTIONAL NEURO-ANATOMY. 2nd 
edition. 323 pages, 7” x 10’. 273 illustrations, 19 in color. 
$7.50 

COWDRY—TEXTBOOK OF HISTOLOGY. 4th edition. 
640 pages. 837 illustrations on 337 figures, 13 in color. $8.50 

GRAY’S ANATOMY OF THE HUMAN BODY. 26th edi- 
tion. Edited by CHARLES MAYO GOSS, M.D. 1480 
pages, 7” x 10’. 1202 illustrations, mostly in color, $16.00 

KUNTZ—THE AUTONOMIC NERVOUS SYSTEM. 4th 
edition. 605 pages. 94 illustrations. $10.00 

KUNTZ—TEXTBOOK OF NEURO-ANATOMY. 5th edi- 
tion. 524 pages. 331 illustrations. $8.00 

QUIRING—THE EXTREMITIES. 117 pages. 106 illustra- 
tions. $2.75 

QUIRING—THE HEAD, NECK AND TRUNK. 115 pages. 


103 illustrations. $2.75 


ZOOLOGY 
CRAIG AND FAUST—CLINICAL PARASITOLOGY. 5th 


edition. 1032 pages. 326 illustrations and 6 plates in color. 
16 tables. $12.00 

FAUST—ANIMAL AGENTS AND VECTORS OF HU- 
MAN DISEASE. 660 pages. 216 illustrations and 9 plates, | 
in color. 12 tables. $9.75 


FAUST—HUMAN HELMINTHOLOGY. 3rd edition. 744 
pages. 313 illustrations. $10.00 

KENDALL — MICROSCOPIC ANATOMY OF VERTE- 
BRATES. 3rd edition. 354 pages. 255 illustrations. $6.00 


MISCELLANEOUS 


McGRATH—NEUROLOGIC EXAMINATION OF THE 
DOG, New. 181 pages. 120 illustrations. $5.00 

MORRISON AND CHENOWETH—NORMAL AND ELE- 
MENTARY PHYSICAL DIAGNOSIS. New 5th edition. 
+12 pages. 208 illustrations. $5.50 

SOFFER—DISEASES OF THE ENDOCRINE GLANDS. 
New 2nd edition. 1032 pages. 102 illustrations and 3 
plates in color. 28 tables. $16.50 

WOHL AND GOODHART—MODERN NUTRITION IN 
HEALTH AND DISEASE. New. 55 Contributors. 1062 


pages. 80 illustrations. 127 tables. $18.50 


WASHINGTON SQUARE 
PHILADELPHIA 6, PA. 


—] Send on 90 days Teachers’ Examination Plan. (10% Discount to Teachers) 


ADDRESS 


STATE 








[) TEMPERATURE: Its Measurement and Control 
in Science and Industry, Vol. 2 edited by Hugh C. 


Wolfe for the American Institute of Physics. Records the 
proceedings of the Third International Symposium on Tem 
perature held October 1954. Presents invaluable new mate 
tial on techniques determining temperatures from .001°K 
to the core of an atomic explosion. Includes new revisions ir 

the international temperature scale, techniques of resistance 
thermometry, use of superconductors and semiconductors 

temperatures in non-equilibrium situations, optical measure- 
ment methods, measurement in engineering, and much, 
much more 1955, $12.00 
) FIFTH SYMPOSIUM (INTERNATIONAL) ON 
COMBUSTION by the Standing Committee on Com 
bustion Symposia, The Combustion Institute. The most com 
plete, authoritative and up to-date body of knowledge ever 


assembied on the combustion problems involved in the effi 
client operation of all types of engines. 101 papers dea 
with such important subjects as kineti f ymbust ic 


reactions, the combustion of fuel droplets, mbustion of 
solids, propellant burning, special techniques and instru 
mentation, diffusion flames and carbon formation, flame 
spectra and dissociation energies, and special processes ir 
engines 1955, 
() ECONOMIC GEOGRAPHY OF INDUSTRIAL MA- 
TERIALS edsied by Albert 8S. Carlson 
economic facts by 27 experts! Such fac 
climate, soil, topography, water resources, mi 
labor, capital, management, transportation and 
discussed and evaluated to show profitable tren 
ditions for many key industries 195 
[] INFORMATION PROCESSING EQUIPMENT 
edited by M. P. Doss. Sponsored by the Division of Chemi 
cal Literature of the American Chemical Society, this valu 
able book fully describes all the modern equipment used to 
prepare, reproduce and utilize written informat 

1955, $8.75 
(]) THE TECHNICAL REPORT: Its Preparation and 
Use in Government and paige hep dited by B. H. Weil 


500 pages of vital 
r AS thor 





From the conception of its need to final destinat und use 
every phase of the technical report is fully covere = It will 
prove of great value to any engineer who must prepare or 


depend on reports for precise communication. 1954, $12.00 


() COMPUTERS: Their Operation and Applications 
by Berkeley and Wainwright. Describes and illustrates the 
techniques and equipment of automatic — ng. Explains 
in detail machines which have achievec aX 

ness, basic concepts which will unc derlie ‘fu ure develop 
ments, and areas where more information is needed. Covers 
many applications in business and industry 1956, $8.00 
O INSTRUMENTS FOR seg tre ngal AND 
CONTROL by Werner G. Holzbock. Describes and illus- 
trates all recent devices for measuring and ciieaeian 
temperature, moisture, pressure, flow, uniformity, etc. Dis- 
cusses the design, construction and operation and comparison 
factors to consider in choosing the proper instrument for a 
particular job 1955, $10.00 


_) PROBLEMS AND CONTROL OF AIR POLLUTION 











by the Committee on Air-Pollution Controle, ASME. Based 
on the papers presented at the First Internatior Congres 
on Air Pollution by ths world’s foremost authorities in the 
fleld 1955, $7.50 


] NOMOGRAPHY AND EMPIRICAL EQUATIONS 
by Dale 8. Davis. Explains the many engineering applica 
tions and shows how to employ industrially important align- 
ment and line co-ordinate charts to speed up Gail; y on-the 
job calculations $6.75 


[] HANDBOOK OF FOOD & AGRICULTURE edited 









by F. C. Blanck. Over 1,000 pages of expert information 
on the newest applications of science to the food ar agri 
cultural fields! Covers: soils and plant growth; fertilizers 


insecticides; growth regulants; 
of raw products; food processing; preservation 
quality control; waste disposal; and many other important 
topics 1955, $12.50 
] CHEMISTRY OF THE SOIL Fdited by F. PB. Bear 
Describes chemical aspects of soils in relation to their de- 
velopment, present constitution, and uses. Covers composi 
tion, colloids, organic matter relationships, oxidation-reduc 
tion phenomena, nutrient fixation, trace element chemistry, 
and many other important topics 
ACS Monograph, 1955, $8.75 
{) RADIOISOTOPES IN INDUSTRY Pdited ty J. R 
Bradford. Covers all the important industrial uses of radio 
active isotopes. Includes not only the uses of radioisotopes, 
but such topics as laboratory construction, shielding, per 
sonnel protection, handling techniques, and waste disposal 
1953, $8.00 
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P< lar¢ graphic 
Interscience), 2 Dec 

Qualitative Analysis Using Semimicro 
Methods, E. S. Gilreath (McGraw-Hill 
17 June 1955, 860 

A Short Textbook of Colloid Chemist 
B. Jirgensons and M. E. Straumanis 
Wiley 8 July 1955, 84 

Solubilization and Related Phenomena, 
M. E. L. McBain and E. Hutchinson 
(Academic), 26 Aug. 1955, 379 
Molec ules 
Hutchinson, Ed. 
1955, 83 

Substances Naturelles de Synthese, L 
Velluz, Ed. (Masson), 12 Aug. 1955, 292 

The Why of Chemistry Problems, F. B. 
Eiseman (Jr. Educational Publ.), 1 July 
1955, 38 


Techniques, L. Meites 


1955, 1094 


) 


Pergamon 


Structure of and Internal 
Rotation, E. 


8 July 


Academic 


Engineering and Industry 


Aluminum Paint and Powder, J. D. Ed- 
wards and R. I. Wray (Reinhold), 21 
Oct. 1955, 768 

Cellulose and Cellulose Derivatives, E 
Ott, H. M. Spurlin, M. W. Grafflin, Eds. 

Interscience), 17 June 1955, 857 

Chemical Engineering Cost Estimation, 
R. S. Aries and R. D. Newton (McGraw- 
Hill), 9 Dec. 1955, 1143 

Chemistry and Chemical Technology of 
Cotton, K. Ward, Jr., Ed. 
20 Jan. 1956, 109 

The Chemistry of 
carbons, B. T. 
Kurtz, Jr., L. 


Interscience 


Petroleum Hydro- 
Brooks, C. E. Boord, S 
Schmerling, Eds. (Rein- 
hold), vol. I, 1 July 1955, 36; vols. II and 
III, 7 Oct. 1955, 651 

The Chemistry of 
R. H. 
161 

The Chemistry of Synthetic 
Pigments, H 4. Lubs, Ed. 
9 Sept. 1955, 472 


Portland C. 
Bogue (Reinhold), 22 July 


ment, 
1955, 


Dyes and 
Reinhold 
Deterioration of Materials, ( 
house and C. J. Wessel, Eds. 
22 July 1955, 162 
Electroacoustics, F. V. Hunt (Wiley: 
Chapman & Hall), 9 Sept. 1955, 471 
Electroplating Engineering Handbook, 
A. K. Graham and H. L. Pinkerton, Eds 
Reinhold), 21 Oct. 1955, 769 
Elements of Servomechanism 
G. J. Thaler (M« 
1955, 379 


A. Great- 
Reinhold 


Theory, 
Graw-Hill), 26 Aug 


Engineering Metallurgy, L. F. Mon- 
dolfo and O. Zmeskal (McGraw-Hill), 23 
Dec. 1955, 1236 

Fifth Symposium 
Combustion, 


International) on 
Standing Committee on 
Combustion Symposia of the Combustion 
Institute (Reinhold; Chapman & Hall), 
24 Feb. 1956, 336 

Glass Reinforced Plastics, P. 
Ed. (Iliffe; Philosophical 
Aug. 1955, 249 

The Gyroscope Applied, K. I. T. Rich- 
ardson (Philosophical Library), 5 Aug 
1955, 247 

Handbook of Textile Fibers, M. Harris, 
Ed. (Harris Research Laboratories), 24 
June 1955, 910 

Industrial Inorganic Analysis, 
Young (Wiley), 28 Oct. 1955, 835 

Industrial and Manufacturing Chemis- 
try, G. Martin, (Philosophical Library), 
20 Apr. 1956, 677 


Instruments for Measurement and Con- 


Morgan, 


Library), 5 


R. 5S. 





trol, W. G. Holzbock (Reinhold; Chap- 
man & Hall), 23 Mar. 1956, 511 
Magnetic Amplifiers, H. F. Storm 


Wiley: 

204 
Magnetic Materials in the 
Industry, P. R. Bardell 


Chapman & Hall), 29 July 1955, 


Electric« 
Philosophica 


Library), 3 Feb. 1956, 189 
Manganese, A. H. Sully Academi 
16 Sept. 1955, 521 


Manufacture and 
cating Greases, C. J 
20 May 1955, 728 

Materials for Nuclear Power Reactoi 


Lubri- 
Reinhold 


A p plic ation of 
Bonet 


H. H. Hausner and S. B. Roboff (Rein- 
hold), 11 Nov. 1955, 929 
The Metallurgy of Zirconium, B. Lust- 


man and F. Kerze, Jr., Eds. (McGraw- 
Hill), 27 Jan. 1956, 147 

Metals Reference Book, vols. I and II, 
C. J. Smithells , 23 Dec 
1955, 1238 

Microscopy of Ceramics and Cements 
H. Insley and V. D. Frechette Aca- 
10 Feb. 1956, 231 

O pe rations Research for Manage ment 
J. F. McCloskey and F. N. Trefethen, 
Eds. (Johns Hopkins Press), 14 Oct. 1955, 
695 

Principles of Nuclear Reactor Enginee r- 
ing, S. Glasstone (Van Nostrand), 15 De« 
1955, 1193 

Problems and Control of 
F. S. Mallette, Ed 
1956, 109 

Protective Coatings for 
Burns and W. W. Bradley 
Sept. 1955, 519 

Solar Energy Research, F. Daniels and 
J. A. Duffie, Eds Univ. of Wisconsin 
Press), 3 Feb. 1956, 188 

Solvents Manual, ( Marsden, Ed 
Elsevier 28 Oct. 1955, 836 

Strength and Resistance of 
M. Lessells ( Wiley 
July 1955, 123 


Technolog) of Solvent 


Interscience 


demic 


Air Pollution, 
Reinhold), 20 Jan 


Metals, R. M 
Reinhold . 16 


Metals, J 
Chapman & Hall), 15 


sand Plasticizer 


A. K. Doolittle Wiley), 21 Oct. 1955 
769 

Theoretical Structural Metallurgy, A 
H. Cottrell (St. Martin’s), 2 De« 1955, 


1095 

The Theor) the Photographic Proc- 
ess, C. E. Kenneth Mees (Macmillan), 29 
Apr. 1955, 636 





Wasserbestimmung mit Karl 
Losung, E. Eberius 
May 1955, 699 

Wool: Its Chemistry 
Alexander and R. F. 
& Hall), 17 June 


Fischer- 


Verlag Chemic), 13 


and Physics, P 
Hudson 
1955, 861 


Chapman 


Geology, Geography, Oceanography 


Applied Geophysics in the 
Minerals, A. S. Eve and D. A. Keys (Cam- 
bridge Univ. Press), 15 Apr. 1955, 562 

Bau der Siidamerikanischen Kordillere, 
H. Gerth (Borntraeger), 16 Dec. 1955, 
1192 

The Chemistry and Fertility of Sea 
Waters, H. W. Harvey (Cambridge Univ. 
Press), 13 Jan. 1956, 67 

Climatic Ailas of the 
S. S. Visher 
Apr. 1955, 563 

Crust of the Earth, A. Poldervaart, Ed. 

Geological Society of America), 28 Oct. 
1955, 835 


Search for 


United States, 
Harvard Univ. 


Press), 15 
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Pergamon Press 


TEXTBOOK OF PHYSICS, editor R. Kronig 


ATLAS OF TYPICAL EXPANSION CHAMBER PHOTOGRAPHS, W. Gentner, H 


W. Bothe 


$10.50 


. Maier-Leibnitz and 


$15.50 


@ CLOUD CHAMBER PHOTOGRAPHS OF THE COSMIC RADIATION, G. D. Rochester and J. G. Wilson $10.80 


@® METEORS 


supplement to the Journal of Atmospheric and Terrestrial Physics) 


@ ROCKET EXPLORATION OF THE UPPER ATMOSPHERE 
editors R. L. F. Boyd, M. J. Seaton, H. S. W. Massey (special supplement to the Journal 


ford, August 1953 


proceedings of a Symposium on Meteor Physics, Manchester 1954 


of Atmospheric and Terrestrial Physics) 


PHYSICAL PROPERTIES OF SOLID MATERIALS, C. Zwikker 


PROCEEDINGS OF THE 1954 GLASGOW CONFERENCE ON NUCLEAR 


editors E. H. Bellamy and R. G. Moorhouse 


@ PROGRESS IN BIOPHYSICS AND BIOPHYSICAL CHEMISTRY, editors J, A. V 


Vol. VI (1956) 


@ PROGRESS IN NUCLEAR PHYSICS, editor O. R. Frisch, Vol. IV (1955) 


THE THEORY OF COHESION, M. A. 
Metallurgy, editor G. \ 


Pergamon Press 


Jaswon 


’. Raynor 


editor T. R. Kaiser—(special 


$8.50 
proceedings of a Conference held at Ox 
$11.00 
$8.75 
AND MESON PHYSICS, 
$9.50 
Butler and B. Katz, 
$9.50 
$10.50 
Pergamon Science series: Metal Physics and Physical 
$5.75 


De scriptive literature and new catalogues on request 


122 East 55th Street 
New York 22, New York 


1 & 5 Fitzroy Square, 
London, W.1, England 





Viscosity directly 
in centipoises... 


HOEPPLER 
VISCOSIMETER 


PRECISION MODEL 


The Hoeppler Viscosimeter pro- 
vides a fast, accurate method of de- 
termining the viscosity of gases, 
liquids, oils, plastics, syrups, viscous 
tars and dark liquids. From 0°C. 
to 100°C. Direct readings in centi- 
poises (or centistokes). From 0.01 
to 1,000,000 centipoises. Accuracy 
0.1% to 0.5%. Small sample (30cc) 
required. Results consistent and re- 
producible. 


Write for Bulletin HV-303. 


is 








FALLING BALL PRINCIPLE 
The falling time of the ball multi- 
plied by other given factors shows 
absolute viscosity in centipoises. 


UBBELOHDE Viscosimeter 


on the principle of the suspended level 





A capillary-type viscosimeter for determining the kinematic 
viscosity of any true viscous liquid, such as petroleum products 
or lubricants. See American Society for Testing Materials, 
A.S.T.M. designation D 445-46T. 

Measures viscosity with an error not greater than + 0.1%, 
when used at efflux times of 80-1000 seconds. The smallest 
listed capillary is used for light fuel oil or kerosene, the 
others for lubricating oils. The temperature of the bath should 
be controlled within + 0.02°F. . 

In all capillary sizes as called for by the A.S.T.M.—cali- 
brated or uncalibrated. 

Uncalibrated capillary, $18. Calibrated, $37.50 
Metal frame to fit capillary, 


Bulletin UV349 will be sent on request 
Order direct or from leading laboratory suppiy dealers. 
FISH-SCHURMAN CORPORATION 
74 Portman Road, New Rochelle, N. Y. 
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Announcing se 


Hough’s Encyclopaedia of 


AMERICAN WOODS 


. . . The Textbook of the Industry 


The new, revised Edition by Dr. E. S. Harrar, 
School of Forestry, Duke University. 


Each volume of the 16-volume set contains 75 
different actual wood sections sliced by Cards of 
Wood. 


Pre-publication price for Volumes | and Il— 
$15.00 each. After publication the price will be 
$25.00 per volume. 


Order now. 


R-bert Speller & Sons, Publishers 
1201 West Chapel Hill Street 
Durham, North Carolina, U.S.A. 
i enclose $30.00 for my copies of Volumes | and I! of 


Hough’s Encyclopaedia of American Woods. Ship postpaid as 
ready. 
NAME STREET 


CITY STATE 











@ NEW AND RECENT 
RONALD BOOKS... 


Energy and Structure 


in Psychoanalysis 
Kenneth Mark Colby, M.D., San 


Francisco Institute of Psychoanalysis. This 
new, original study of the basic theory of 
psychoanalysis examines two postulates— 
psychic energy and psychic structure— 
showing their usefulness and drawbacks in 
theoretical problems. Derives a new con- 
struct of psychic energy and a cyclic-circu- 
lar model of psychic structure which or- 
ganizes innate and experiential factors into 
a structural, functional whole. “A pene- 
trating revaluation of the fundamental 
concepts of energy, force, and ‘drive’... .” 
—Ernest Jones, M.D. 1/4 ills.; 154 pp. 

$4.50 


A Short History 


of Medicine 


Edwin H. Ackerknecht, M.D., Uni- 
versity of Wisconsin Medical School. Draw- 
ing on original sources, this new survey 
presents each major trend in the history of 
medicine, interprets its application for mod- 
ern practice, and brings out its significance 
in terms of scientific, sociological, and eco- 
nomic developments. Gives balanced cov- 
erage to surgery, internal medicine, clinical 
treatment, medical practice, etc. “The best 
short work of its kind available in English.” 
—Paul Cranefield, State University of 
New York. 28 ills.; 258 pp. $4.50 


History of 


American Technology 


John W. Oliver. Emeritus, University 
of Pittsburgh. Surveys the role of science 
and technology in our development from 
colonial times to the present, underscoring 
the relationship between 
progress and political and economic growth. 
Discussing such current advances as atomic 
fission and automation, the book points out 
why these are mere indications of the domi- 
nant role both science and technology will 
continue to play in future American life. 


676 pp. $6.50 


technological 


Essentials of 
Quantitative Analysis 


A. A. Benedetti-Pichler, Queens Col- 
lege. Valuable laboratory manual and refer- 
ence work on techniques and standards of 
performance applicable to both organic and 
inorganic analysis. Book includes specific 
numerical data on the degree of precision 
of many unit operations, and supplies equa- 
tions by which limits of error can be cal- 
culated for almost any quantitative opera- 
tion. Important new material is presented 
in the tables at the back of the book, which 
constitutes a separate reference section, 138 
ills., tables; 666 pp. $15 


Send for these books, We pay post- 


{ age if check accompanies order 





THE RONALD PRESS COMPANY 


15 East 26th St., New York 10 
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The Flood Control Controversy, L. B. 
Leopold and T. Maddock, Jr. (Ronald), 
25 Nov. 1955, 1024 

Geography of the Northlands, G. H. T. 
Kimble and D. Good, Eds. (Wiley), 11 
Nov. 1955, 930 

Geology in Engineering, R. R. Schultz 
and A. B. Cleaves (Wiley; Chapman & 
Hall), 2 Sept. 1955, 425 

Isotope Geology, K. Rankama (Mc- 
Graw-Hill; Pergamon), 15 July 1955, 123 

Nuclear Geology, H. Faul, Ed. (Wiley: 
Chapman & Hall), 15 Apr. 1955, 561 

The Ocean Floor, H. Pettersson (Yale 
Univ. Press), 17 June 1955, 860 

Ordovician Cephalopod Fauna of Baf- 
fin Island, A. K. Miller, W. Youngquist, 
C. Collinson (Geological Society of Amer- 
ica), 30 Mar. 1956, 550 

Petrographic Mineralogy, E. E. Wahl- 
strom (Wiley; Chapman & Hall), 20 Jan. 
1956, 110 

Principles of Geomorphology, W. D. 
Thornbury (Wiley), 29 Apr. 1955, 637 

Principles of Meteorological Analysis, 
W. J. Saucier (Univ. of Chicago Press), 
3 Feb. 1956, 187 

Seismicity of the Earth and Associated 
Phenomena, B. Gutenberg and C. F. 
Richter (Princeton Univ. Press), 15 Apr. 
1955, 562 

Some Fundamentals of Petroleum Geol- 
ogy, G. D. Hobson (Oxford Univ. Press), 
15 Apr. 1955, 562 

Tropical Soils, E. C. J. Mohr and F. A. 
Van Baren (N. V. Uitgeverij, W. Van 
Hoeve; Interscience), 6 May 1955, 670 

The Use of Stereographic Projection in 
Structural Geology, F. C. Phillips (Ed- 
ward Arnold), 6 May 1955, 669 


History and Philosophy of Science 
Astronomical Cuneiform Texts, O 
Neugebauer, Ed. (Lund Humphries), 13 
Jan. 1956, 66 

An Autumn Gleaning, H. H. Dale 
Pergamon; Interscience), 15 Apr. 1955, 
551 

Bergsonian Philosophy and Thomism, 
J. Maritain (Philosophical Library), 2 
Dec. 1955, 1093 

A Budget of Paradoxes, A. De Morgan 
Dover), 24 June 1955, 910 

Casualités et Accidents de la Découverte 
Scientifique, R. Taton (Masson), 16 Dec. 
1955, 1193 

Concepts of Space, M. Jammer (Har- 
vard Univ. Press), 15 Apr. 1955, 551 

A History of Technology, C. Singer, 
E. J. Holmyard, A. R. Hail, E. Jaffe, R. 
H. G. Thomson, J. M. Donaldson, Eds. 
Oxford Univ. Press), 15 Apr. 1955, 549 

The History of the Telescope, H. C 
King (Sky), 20 Jan. 1956, 109 

La Mécanique au XVII Siécle (des 
Antécédents Scolastiques a la 
Classique), R. Dugas 
2 Sept. 1955, 424 

Philosophy and Analysis, M. Mac- 
donald, Ed. (Philosophical Library), 7 
Oct. 1955, 650 

Physics and Microphysics, L. de Broglie 
Pantheon), 30 Mar. 1956, 550 

The Psychology of Invention in the 
Mathematical Field, J. Hadamard (Do- 
ver), 29 Apr. 1955, 636 


Science and the Human Imagination, 


Pensée 
Dunod Editeur 


’ 





M. B. Hesse 
Oct. 1955, 651 
The Scientific Revolution, 1500-1800, 


Philosophical Library), 7 


A. R. Hall (Longmans, Green), 15 Apr. 
1955, 550 
Sovereign Reason, E. Nagel (Free 


Press), 17 June 1955, 862 

Thomas Bradwardine His Tractatus de 
Proportionibus, H. L. Crosby, Jr., Ed. 
(Univ. of Wisconsin Press), 23 Sept. 1955, 
562; erratum, 1091 


Mathematics 


Advanced Calculus, L. Brand 
25 Nov. 1955, 1025 

Advanced Mathematics for Engineers, 
H. W. Reddick and F. H. Miller (Wiley 
29 July 1955, 204 

Approximations for Digital Computers, 
C. Hastings, Jr., assisted by J. T. Hayward 
and J. P. Wong, Jr. (Princeton Uni 
Press), 30 Sept. 1955, 602 

Basic Mathematics for Science and En 
gineering P. G. Andres, H. J. Miser, H 
Reingold (Wiley; Chapman & Hall), 30 
Mar. 1956, 551 

Contributions to the Theory of Partial 
Differential Equations, L. Bers, S. Boch 
ner, F. Johns, Eds. (Princeton Univ 
Press), 22 July 1955, 162 

The Convolution Transform, I. I. 
Hirschman and D. V. Widder ( Princeton 
Univ. Press), 23 Mar. 1956, 512 

Dictionary of Mathematical Sciences, 
English-German, L. Herland (Ungar 
17 June 1955, 859 

Differential and Integral Calculus, H. 
M. Bacon (McGraw-Hill), 29 July 1955, 
204 

Existence Theorems for Ordinary Dif- 
ferential Equations, F. J. Murray and K. 
S. Miller (New York Univ. Press), 15 
Apr. 1955, 553 

Experimental Design and Its Statistical 
Basis, D. J. Finney (Univ. of Chicago 
Press), 30 Dec. 1955, 1275 

The Foundations of Statistics, L. J. 
Savage, (Wiley), 13 May 1955, 698 

Functional Analysis, F. Fiesz and B. 
Sz.-Nagy (Ungar), 13 Apr. 1956, 637 

Harmonic Analysis and the Theory of 
Probability, S. Bochner (Univ. of Cali- 
fornia Press), 23 Mar. 1956, 511 

Higher Algebra, H. Hasse; Exercises to 
Higher Algebra, H. Hasse and W. Klobe 
(Ungar), 15 Apr. 1955, 554 

Higher Transcendental Functions, vol 
III, A. Erdelyi, Ed. (McGraw-Hill), 12 
Aug. 1955, 290 

Integers and Theory of Numbers, A. A. 
Fraenkel (Scripta Mathematica, Yeshiva 
Univ.), 26 Aug. 1955, 380 

An Introduction to Stochastic Processes 
with Special Reference to Methods and 
Applications, M. S. Bartlett (Cambridge 
Univ. Press), 2 Sept. 1955, 423 

Lectures on Partial Differential Equa- 
tions, I. G. Petrovsky 
Aug. 1955, 337 

Limit Distributions for Sums of Inde- 
pendent Random Variables, B. V. Gne- 
denko and A. N. Kilmogorov (Addison- 
Wesley), 6 May 1955, 669 

Machine Translation of Languages, W. 
N. Locke and A. D. Booth, Eds. (Wiley 
21 Oct. 1955, 768 

Mathematics for the Chemist, G. J 
Kynch (Academic), 2 Sept. 1955, 426 


Wiley 


Interscience), 19 
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Pergamon Press are pleased to announce the forthcoming publication of two new journals 





THE INTERNATIONAL JOURNAL OF APPLIED RADIATION AND ISOTOPES 


Editorial Board P. C. Aebersold, oak rmwer, A. J. W. Aten, Jr., amsrerpam, J. C. Bugher, xew 


york, J. Coursaget, saciay, 
V. N. Kondratiev, moscow, M. Magat, paris, H. R. Nelson, pareLte MEMORIAL INsTITUTE, J 


L. Putman, narwetr, H. Seligman, 
HARWELL. The editors will be assisted by an advisory board consisting of eminent scientists of international reputation. 


The object of this journal will be to provide a medium for the publication of isotope techniques 


especially new techniques and those « 
wide possible application 


In addition, in order to integrate these techniques and show their relation to specific fields of activity, review 
articles will be published, and it is intended that each number of the journal shall contain one up-to-date 
progress in some particular aspect of isotope application. The contents of this journal will be 
particular to those working in the fields of biology, medicine and certain aspects of agriculture 


and world-wide review on 
of interest to scientists in general and i: 


Subscription Rates A. $14 (£5) per volume (postage included) for institutes, libraries, offices et« B. $9.80 (£3.10s) per 
volume (postage included) for individual subscribers certifying that the journal is for their private use only 


Quarterly j issues per volume st issue ready shortly 





INTERNATIONAL JOURNAL OF PHYSICS AND CHEMISTRY OF SOLIDS 


Editor-in-Chief Professor Harvey Brooks (marvarp) assisted by an advisory board cor sisting of eminent scientists of inter 


national reputation. 

The journal will publish both theoretical and experimental papers dealing with original research in all aspects of the physical and 
chemical properties of solids and condensed systems. The aim of the journal is to bring together in a common forum the best contribu 
tions in the physics and chemistry of the solid state from all over the world. It is part of the purpose of the journal to encouragé 
greater interchange between physicists and chemists interested in solids 

Subscription Rates A. $14 (£5) per volume (postage included) for libraries, offices et« B. S87. 


(postage included) for individuals certifying that the journal is for their private use only 


~ 
~ 
Hn 


(£2.12s.6d.) per volume 


Monthly j issues per volume st issue to be published later this year 
Please note that B subscriptions must Pergamon Press, Inc. Pergamon Press Ltd. 
be placed direct with the publishers 122 East 55th Street, New York 22, N. ¥ 4 & 5 Fitzroy Square, London WI 


F< £4 *( . 
The CUVU 


=~ . YX nad 
Reco . Fraction Collector 


Chromadtdagraphy 


Equip tent 


\ 








Catalog RE13 describes 
the COMPLETE LINE OF 
RECO CHROMATOGRAPHIC 


equipment. Send for 









your copy today. MODEL 1200 


Fully automatic fraction collection by timed-flow, or volumet- 
ric measurement. Utmost accuracy from 3 cc. to 90 ml. with 
standard receiver plates. Plates hold 400 13 mm, and 25 100 
mm test tubes 8 inches long. Standard equipment includes 

heavy-duty worm-gear reduction motor with indexing mech- 
RESEARCH EQUIPMENT CORPORATION . anism, 2 receiver plates, 4 stainless steel support posts, volu- 


; metric syphon assemblies and Timer/Controller. Drop counter 
1135 Third Street, Oakland, California and accessories available. 
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The Method of Trigonometrical Sums 
in the Theory of Numbers, I. M. Vino- 
gradow (Interscience), 9 Sept. 1955, 473 

A Million Random Digits with 100,000 
Normal Deviates, Rand Corporation (Free 
Press), 9 Sept. 1955, 471 

Numerical Methods, A. D. Booth (Aca- 


demic), 2 Sept. 1955, 422 

Statistics in Research, Bernard Ostle 
Iowa State College Press), 17 June 1955 
860 

Theory of Functions of a Real Variable, 
I. P. Natanson, (Ungar), 23 Dec. 1955, 
1238 

Transactions of the Symposium on 
Computing, Mechanics, Statistics and Par- 
tial Differential Equations, F. E. Grubbs, 
F. J. Murray, J. J. Stoker, Eds. (Inter- 
science), 14 Oct. 1955, 697 

Transform Calculus with an Introduc- 
tion to Complex Variables, E. J. Scott 
Harper), 2 Sept. 1955, 426 

Vorlesungen uber Differential- und 
Integralrechnung, A. Ostrowski Birk- 
hauset 19 Aug. 1955, 337 

Medical Sciences 


Administrative Medicine, G. S. Steven- 
son, Ed. (Josiah Macy, Jr., Foundation 
2 Mar. 1956, 379 

Advances in Cancer Research, vol. I11, 
J. P. Greenstein and A. Haddow, Eds 

Academic ), 16 Mar. 1956, 465 

Advances in Food Research, vol. V, E. 
M. Mrak and G. F. Stewart, Eds. (Aca- 
demic), 22 July 1955, 163 

Animal Agents and Vectors of Human 
Disease, E. C. Faust ‘Lea & Febiger), 15 
Apr. 1955, 566 


Antimetabolites and Cancer, C. P. 
Rhoads. Ed. (American Assoc. for the 
Advancement of Science 16 Dec. 1955, 


1194 

Canadian Cancer Conference, vol. I, R. 
W. Begg, Ed. (Academic), 30 Sept. 1955, 
603 

Cancer Research, Supplement No. 2, 
1955, of, various contributors (Univ. of 
Chicago Press), 23 Sept. 1955, 564 

Cardiovascular Renal Problems, H 
Popper and D. S. Kushner, Eds. (Mc- 
Graw-Hill), 3 Feb. 1956, 187 

Chemotherapy of Malaria, G. Covell, 
G. R. Coatney, J. W. Field, J. Singh 
World Health Organization 20 Jan 
1956, 110 

Connective Tissue in Health and Dis- 

Asboe-Hansen, Ed Munks- 
15 Apr. 1955, 564 

Connective Tissues, C. Ragan, Ed. 
(Josiah Macy, Jr., Foundation), 22 July 
1955, 164 

Diagnostic Cytologique du 
Genital chez la Femme, R. 
Gompel, J. P. Pundel 
1955, 767 

The Diseases of Occupations, D. 
Hunter, (Little, Brown), 23 Mar. 1956, 
510 

Endemic Goiter, J. B. Stanbury, G. 
Brownell, D. J. Riggs, H. Perinetti, J. 
Irdiz, E. B. Del Castillo (Harvard Univ. 
Press), 10 June 1955, 826 

Endothelium, R. Altschul 
lan), 9 Sept. 1955, 471 

Enfermedades Infecciosa y Parasitarias, 
vols. 1 and 2, J. Ink (Lopez y Etche- 
goyen), 16 Dec. 1955, 1193 


ease, G. 


gaard), 


Cance? 
Bourg, C. 
Masson), 27 May 


(Macmil- 


758 


Fluoridation as a Public Health Meas- 
ure, J. H. Shaw, Ed. (American Assoc. for 
the Advancement of Science), 16 Sept. 
1955, 521 

Genetica Medica, L. Gedda, Ed. (Edi- 
zioni dell’ Instituto Gregorio Mendel), 29 
July 1955, 206 

Histologische Geschwulstdiagnostik, A. 
V. Albertini (Thieme), 2 Dec. 1955, 1094 

History of Dermatology in Philadelphia, 
R. Friedman (Froben), 14 Oct. 1955, 
696 

Human Heredity, J. V. Neel and W. J. 
Schull (Univ. of Chicago Press), 8 July 
1955, 80 

Human Physiology, B. A. Houssay, J. T. 
Lewis, O. Orias, E. Braun-Menendez, E. 
Hug, V. G. Foglia, O. T. Lewis (McGraw- 
Hill), 15 Apr. 1955, 564 

Hypertension: Humoral and Neuro- 
genic Factors, G. E. W. Wolstenholme and 
M. P. Cameron, Eds. (Little, Brown), 15 
July 1955, 125 

Laborato? Techniques in 
World Health Organization 
Univ. Press), 1 July 1955, 37 

Legal Medicine, Pathology and Toxicol- 
A. Gonzales, M. Vance, M. Hel- 
pern, C. J. Umberger (Appleton-Century- 
Crofts), 20 Jan. 1956, 107 

Letalfaktoren in ihrer Bedeutung fiir 
Erbpathologie und Genphysiologie der 
Entwicklung, E. Thieme), 30 
Sept. 1955, 604 


Rabies, 
Columbia 


ogy, T. 


Hadorn 


The Liver and Cancer, K. Blond 
Wright), 25 Nov. 1955, 1023 
Liver Injury, F. W. Hoffbauer ( Josiah 


Macy, Jr., 
697 

Man in a Cold Environment, A. C. Bur- 
ton and O. G. Edholm (Williams & Wil- 
kins), 11 Nov. 1955, 928 

Manson’s Tropical Diseases, P. Manson- 
Bahr, Ed. (Williams & Wilkins), 3 June 
1955, 799 

Medical Uses of Cortisone, F. D. W. 
Lukens, Ed Blakiston Div., McGraw- 
Hill), 2 Sept. 1955, 426 

Morbidity in the Municipal Hospitals 
of the City of New York, M. Fraenkel and 
C. L. Erhardt (Russell Sage Foundation), 
23 Sept. 1955, 562 

The Neuroanatomical Basis for Clinical 
Neurology, T. L. Peele (McGraw-Hill), 
17 June 1955, 861 

Oral Pathology, K. H. Thoma (Mosby 
13 May 1955, 698 

Perinatal Mortality in New York City: 
Responsible Factors, 8. G. Kohi (Harvard 
Univ. Press), 2 Dec. 1955, 1095 

Peripheral Nerve Injuries, H. J. Sed- 
don, Ed. (Her Majesty's Stationery Of- 
fice), 5 Aug. 1955, 250 

The Pineal Gland, J. I. Kitay and M. 
D. Altschule (Harvard Univ. Press), 24 
June 1955, 906 

Practical Medical Mycology, E. L. 
, 11 Nov. 1955, 930 

Principles of Internal Medicine, T. R. 
Harrison et al., Eds. (Blakiston Div., Mc- 
Graw-Hill), 1 July 1955, 37 

Protein Malnutrition, J. C. Waterlow, 
Ed. (Cambridge Univ. Press), 10 Feb. 
1956, 231 

The Psychological Variables in Human 
Cancer, J. A. Gengerelli and F. J. Kirk- 
ner, Eds. (Univ. of California Press), 24 
June 1955, 908 

Renal Function, S. E. 


Foundation), 13 May 1955, 


Keeney (Thomas 


Bradley, Ed 





(Josiah Macy, Jr., Foundation), 27 May 
1955, 767 
Der Scharlach und seine Behandlung, 
W. Pulver, (Huber), 24 June 1955, 908 
The Skin, a Clinicopathologic Treatise, 
A. C. Allen (Mosby), 26 Aug. 1955, 381 
Statistical Problems of the Kinsey Re- 
port on Sexual Behavior in the Human 
Male, W. G. Cochran, F. Mosteller, J. W 
Tukey (American Statistical Assoc.), 29 
July 1955, 206 
A Study of the Brain, H. S. Rubinstein 
Grune and Stratton), 9 Dec. 1955, 1143 
Symposium on Atherosclerosis (Na- 
tional Academy of Sciences—National Re- 
search Council), 9 Dec. 1955, 1142 
Symposium on Problems of Gerontol- 
ogy, R. S. Goodhart, Ed. (National Vita- 
min Foundation), 11 Nov. 1955, 928 
Topley and Wilson’s Principles of 
Bacteriology and Immunity, 2 vols., G. S. 
Wilson and A. A. Miles (Williams & 
Wilkins), 13 Apr. 1956, 637 


Pharmacy 


Antibiotics Annual 1954-1955, H. 
Welch and F. Marti-Ibanez, Eds. (Medi- 
cal Encyclopedia), 9 Sept. 1955, 472 

British Pharmaceutical Codex (Phar- 
maceutical Press), 15 Apr. 1955, 564 


The Extra Pharmacopoeia, vol. 2 
Pharmaceutical Press), 20 Apr. 1956, 
677 


The Pharmacological Basis of Thera- 
peutics, L. S. Goodman and A. Gilman 
Macmillan), 25 Nov. 1955, 1025 

Pharmacology in Medicine, V. A. Drill, 
Ed. (McGraw-Hill), 8 July 1955, 79 

Pharmakotherapie des Fiebers und der 
fieberhaften Affektionen, R 
E. Glanzmann, H. Berger, T 
Huber), 15 Apr. 1955, 565 

The Quantitative Analysis of Drugs, D. 
C. Garratt (Philosophical Library), 9 Dec. 
1955, 1144 


Isenschmid, 
. Gordonoff 


Physics 


Advances in Electronics and Electron 
Physics, L. Marton, Ed. (Academic), 15 
Apr. 1955, 552 

Annual Review of Nuclear Science, vol 
IV, J. G. Beckerley, M. D. Kamen, L. I 
Schiff, Eds. {Annual Reviews), 29 July 
1955, 203 

Applied X-rays, G. L. Clark 
Hill), 19 Aug. 1955, 336 

Atomic and Nuclear Physics, R. S. 
Shankland (Macmillan), 22 Sept. 1955, 
563 

The Atomic Nucleus, R. D. Evans 
McGraw-Hill), 6 Apr. 1956, 592 

Basic Processes 
L. B. Loeb (Univ 
23 Dec. 1955, 1236 

Beta- and Gamma-Ray Spectroscopy, 
K. Siegbahn, Ed. (Interscience), 18 Nov. 
1955, 975 

Bibliography on Physical Electronics, 
W. B. Nottingham and Staff (Research 
Laboratory of Electronics, Massachusetts 
Institute of Technology), 23 Sept. 1955, 
563 

Classical Electricity and Magnetism, W. 
K. Panofsky and M. Phillips (Addison- 
Wesley), 30 Dec. 1955, 1275 

Electrons, Atoms, Metals and Alloys, 


McGraw- 


of Gaseous Electronics, 
of California Press 
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W. Hume-Rothery Philosophical Li- 
brary ; Iliffe & Sons), 2 Sept. 1955, 422 

Elementary Theory of Nuclear Shell 
Structure, M. G. Mayer and J. H. D 
Jensen (Wiley; Chapman & Hall), 30 
Sept. 1955, 603 

Fundamental Formulas of Physics, D 
H. Menzel, Ed. (Prentice-Hall), 18 Nov. 
1955, 976 

Heat Conduction, L. R. Ingersoll, O. J 
Zobel, A. C. Ingersoll ( Univ. of Wisconsin 
Press), 20 May 1955, 727 

High-Energy Accelerators, M. §S. Liv- 
ingston, Ed. (Interscience), 15 Apr. 1955, 
553 

Introduction to Theoretical Mechanics, 
R. A. Becker (McGraw-Hill), 27 May 
1955, 765 

Introduction to the Theory of Neutron 
Diffusion, vol. I, K. M. Case, F. de Hoff- 
mann, G. Placzek (Los Alamos Scientific 
Laboratory), 8 July 1955, 83 

Introductory Nuclear Physics, D. Halli- 
day (Wiley; Chapman & Hall), 30 Dec 
1955, 1276 

Linear Equations in Applied Mechanics, 
H. F. P. Purday (Oliver & Boyd), 8 July 
1955, 81 

Linearized Theor) of Steady High- 
Speed Flow, G. N. Ward (Cambridge 
Univ. Press). 7 Oct. 1955, 650 

Macroscopic Theory of Superfluid He- 
lium, F. London (Chapman & Hall), 15 
Apr. 1955, 554 

Mesons and Fields, H. A. Bethe and F 
de Hoffmann (Row, Peterson), 13 Jan. 
1956, 66 

Millimicrosecond Pulse Techniques, 1 
A. D. Lewis and F. H. Wells (McGraw- 
Hill), 10 June 1955, 826 

Molecular Vibrations, E. B. Wilson, Jr., 
J. C. Decius, Paul C. Cross (McGraw- 
Hill), 2 Sept. 1955, 422 

Nuclear Physics, A. E. S. Green (Mc- 
Graw-Hill), 29 July 1955, 206 

Optical Properties of Thin Solid Films, 
©. S. Heavens Academic), 18 Nov 
1955, 974 

Optics, A. Sommerfeld (Academic), 29 
Apr. 1955, 636 

An Outline of Atomic Physics, O. H. 
Blackwood, T. H. Osgood, A. E. Ruark 
Wiley), 2 Dec. 1955, 1093 

Physical Measurements in Gas Dynam- 
ics and Combustion, pt. 1, R. W. Laden- 
burg; pt. 2, B. Lewis, R. N. Pease, H. S 
laylor, Eds. (Princeton Univ. Press), 15 
Apr. 1955, 557 

Principles and Applications of Physics, 
O. Blith and J. D. Elder (Interscience), 
30 Mar. 1956, 549 

Proceedings of the 1954 Glasgow Con- 
ference on Nuclear and Meson Physics, E. 
H. Bellamy and R. G. Moorhouse, Eds. 
Pergamon), 13 Apr. 1956, 639 

Proceedings of the International Con- 
ference of Theoretical Physics, Kyoto and 
Tokyo, September 1953 (Science Council 
of Japan), 23 Mar. 1956, 512 

Quantum Mechanics, L. I. Schiff (Mc- 
Graw-Hiil), 3 Feb. 1956, 187 

Quantum Theory of Solids, R. E. Peierls 
(Oxford Univ. Press), 18 Nov. 1955, 975 

Reports on Progress in Physics, vol. 
XVIII, A. C. Strickland, Ed. (The Physi- 
cal Society), 24 Feb. 1956, 335 

Small-Angle Scattering of X-rays, A. 
Guinier and G. Fournet (Wiley; Chap- 
man & Hall), 6 Apr. 1956, 591 
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ackard/ Instruments 





1 Liquid Scintillation Spectrometers 
2 Automatic Fraction Collectors 
3 Windowless and Flo-Window Counters 





TRI-CARB a 
LIQUID SCINTILLATION Y 
SPECTROMETERS 


For counting Tritium, Car- 
bon-14 and other beta emit- 
ting isotopes. 

Provides the most simple 
and convenient method for 
precise counting of beta sam- 
ples that gointo solution with 
liquid phosphors. 

Aqueous samples of vari- 





ous types may also be readily counted. Request 
Certain materials that are not soluble in liquid phos- Bulletin 
phors may be counted in suspensions 314 





AUTOMATIC | 4 
FRACTION COLLECTORS 


For precise column chroma- 
tography. 

Provides both time and 
drop counting. Can be fur- 
nished for time operation 
only at commensurately low- 
er cost. 

Drops from column fall di- 
rectly into test tubes. There 
are no intermediate collect- 
ing vessels, glass arms, or 
funnels to cause mixing, contamination, evaporation, etc. Request 
This is important where accurate separations are required Bulletin 
or where radioactive tracers are used. 230 








WINDOWLESS AND 
FLO-WINDOW 
COUNTERS 


Both types can be used for 
Geiger and proportional op- 
eration. 

Windowless Flow Counter, 
Model 200A, provides maximum 
sensitivity for counting solid sam- 
ples which emit very soft radiations. 
Has essentially unlimited life. Physi- 
cal arrangement of sample in cham- 
ber makes it possible to achieve full 
24 geometry. 

Flo-Window Counter, Model 210, features a very thin 
metalized window of Du Pont Mylar which offers a mini- 
mum of obstruction to low energy radiation. Isolates 
counting chamber from sample. Eliminates static charge, 200 
vapor effects, accidental contamination, etc. 





Request 
Bulletin 





Ys '¢-4:8 Instrument Company 


Derr. A * PF ©. BOX 428 + LA GRANGE, ILL. 
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ADVANCES IN EXPERIMENTAL 


CARIES RESEARCH 
AAAS SYMPOSIUM VOLUME 


June 1955 
246 pp., 6” x 9”, 49 illus., index, clothbound 


Price $6.75; cash order price for 
AAAS members $5.75 


“ . . This is a real contribution 
to dental science. It is the most 
comprehensive review of animal ex- 
perimentation on caries ever at- 
tempted. The format and reproduc- 
tion of illustrations are excellent. 


“This compilation of research find- 
ings should have wide circulation 
and should be a storehouse of infor- 
mation for all those who are inves- 
tigating the problem of dental 
caries. It should serve to clarify the 
thinking and prevent useless dupli- 
cation in future studies. . . .” 


Russell W. Bunting, School of 
Dentistry, University of Michigan. 


AAAS, 1515 Mass. Ave., NW, 
Washington 5, D.C. 





Observer's Guide and Catalog 





This valuable 38-page book 
is yours for the asking! 


With the artificial satellite and space travel 
almost a reality, astronomy has become 
today’s fastest growing hobby. UNITRON’S 
new handbook contains ~~ illustrated 
articles on astronomy, observing, tele- 
scopes and accessories. Of interest to 
beginner and advanced amateurs alike. 
















Contents include — 


* Observing the sun, 
moon, planets and 
wonders of the sky 


« Constellation map 
* Hints for observers 
* Glossary of telescope terms 
* How to choose a telescope 


¢ Amateur clubs and research 
programs 


UNITRON 
of UNITED SCIENTIFIC CO 


204.6 MILK STREET BOSTON 9, MASS 


Please rush to me, free of charge, UNITRON’S new 
Observer's Guide and Telescope Catalog. 





Street 
By city iahonaes BO. cnvtcameandia & } 
Science 
| ss & FF FF 
7600 


Static and Dynamic Electron Optics, P. 
A. Sturrock (Cambridge Univ. Press), 10 
Feb. 1956, 230 

Textbook of Physics, R. Kronig, Ed. 
(Interscience ; Pergamon), | July 1955, 35 

Theories Relativistes de la Gravitation 
et de l’Electromagnetisme, A. Lichnero- 


wicz (Masson), 2 Sept. 1955, 424 

The Theory of Cohesion, M. A. Jaswon 
(Interscience; Pergamon), 12 Aug. 1955, 
291 

Transactions of the Symposium on Fluid 
Mechanics and Computing, G. Birkhoff, 
K. O. Friedrichs, T. E. Sterne, Eds. (In- 
, 27 May 1955, 768 

University Physics, F. W. Sears and M. 
W. Zemansky (Addison-Wesley), 12 Aug. 
1955, 289 

Variational Principles in Dynamics and 
Quantum Theory, W. Yourgrau and S. 
Mandelstam (Pitman), 12 Aug. 1955, 292 


terscience 


Psychology and Sociology 


Bibliography on Hearing, S. S. Stevens, 
J. G. C. Loring, D. Cohen, compilers 
(Harvard Univ. Press), 26 Aug. 1955, 380 

Clinical versus Statistical Prediction, P 
E. Meehl (Univ. of Minnesota Press), 8 
July 1955, 79 

Dec ision Proc esses, 
Coombs, R. L 
June 1955, 827 

The Interpretation of Dreams, S. Freud 
Basic Books), 23 Mar. 1956, 510 

Introduction to Psychiatry, O. S. Eng- 
lish and S. M. Finch (Norton), 23 Sept. 
1955, 563 

The Language of Social Research, P. F. 
Lazarsfeld and M. Rosenberg, Eds. (Free 
, 25 Nov. 1955, 1025 

Political Systems of Highland Burma, 
E. R. Leach (Harvard Univ. 
Sept. 1955, 423 

Psychological Statistics, Q. McNemar 
Wiley; Chapman & Hall), 15 July 1955, 
125 

Psychological Testing, A. Anastasi, 
Macmillan), 27 May 1955, 766 

Receptors and Sensory Perception, R 
Granit (Yale Univ. Press), 16 Dec. 1955, 
1192 

Schools of Psychoanalytic Thought, R 
L. Munroe (Dryden), 24 Feb. 1956, 334 

Scientific Method in Psychology, C. W 
Brown and E. E. Ghiselli (McGraw-Hill), 
16 Dec. 1955, 1193 

Speech: Code 


R. M. Thrall, C. H 
Davis, Eds. (Wiley), 10 


Press 


Press), 2 


, Meaning, and Communi- 
cation, J. W. Black and W. E. Moore 
(McGraw-Hill), 30 Sept. 1955, 602 

Stochastic Models for Learning, R. R 
Bush and F. Mosteller (Wiley), 25 Nov 
1955, 1023 

Stuttering in Children and Adults, W. 
Johnson, Ed. (Univ. of Minnesota Press), 
27 Jan. 1956, 145 


Science in General 


Abhandlungen aus der Sowjetischen 
Physik, R. Rompe, Ed. (Verlag Kultur 
und Fortschritt), 6 May 1955, 670 

American Men of Science, Jaques Cat- 


tell, Ed. (Science Press), 15 Apr. 1955, 
550. 

An Annotated Bibliography of Sub- 
marine Technical Literature: 1557 to 


1953 (National Research Council), 19 
Aug. 1955, 340 





The Application of Results of Research, 
V. Connell, Ed. May 
1955, 766 

Atomic Energy Research at Harwell, K. 
E. B. Jay (Philosophical Library), 2 Mar. 
1956, 381 

Composition of Scientific Words, R. W 


(Academic), 27 


Brown (Publ. by author, U.S. National 
Museum, Washington, D.C.), 15 Apr 
1955, 550 

La Cybernetique, P. Cossa (Masson 


1 July 1955, 36 

The Fifth Amendment Today, E. N 
Griswold (Harvard Univ 15 Apr 
1955, 549 

Health Careers Guidebook (National 
Health Council), 29 July 1955, 206 

Inventories of Apparatus and Material 
for Teaching Science, vol. I11, Technica 
Colleges, pt. 4, 
UNESCO 
1955, 37 

The ISCC-NBS Method of Designating 
Colors and a Dictionary of Color Name 
(National Bureau of Standards), 20 Ap: 
1956, 678 

K* (Krebiozen 
Bailey (Hermitage 

Krebiozen: the 
G. D. Stoddard 
108 

Mathematics in Type 
17 June 1955, 859 

The Nation Looks at Its Resources, 
H. Jarrett, Ed. (Resources for the Future, 
Inc.), 3 June 1955, 799 

The Negro in Science, J. H. Taylor, Ec 

Morgan State College 23 Dec 

1955, 1237 

Perspectives in Physiology, E. Veith, Ed 

American Physiological Society), 15 Ap: 

1955, 566 

Proceedings of the Thirty-third Annuc 
Meeting, Highway Research Board, } 
Burggraf and W. J. Miller, Eds. (National 
Academy of Sciences—National Research 
Council), 1 July 1955, 38 
Dating, W. F. Libby, 
, 20 Apr. 1956, 


Press), 


Electrical Engineering, 


Columbia Univ. Press), 1 July 


Key to Cancer?), H 
, 24 June 1955, 907 
Great Cancer Myster) 
Beacon), 20 Jan. 1956, 


William Byrd 


Press), 


Radiocarbon 
Univ 
679 

The Science in Action TV Library, vol 
I, I. B. Draper, Ed. (Merlin), 2 Mar 
1956, 380 

Scientific and Technical Societies of 
the United States and Canada (National 
Academy of Sciences—National Research 
Council), 29 Sept. 1955, 564 

Sponsored Research Policy of College 
and Universities (American Council on 
Education), 8 July 1955, 82 

The Story of FAO, G. Hambidge (Van 
Nostrand), 9 Dec. 1955, 1142 

The Sun, the Sea, and Tomorrow, F. G 
W. Smith and H. Chapin (Scribner's), 6 
May 1955, 670 

The Unleashing of  Evolutionar) 
Thought, O. Riddle (Vantage), 27 Jan 
1956, 144 

World Outside My Door, O. B. Goin 
(Macmillan), 12 Aug. 1955, 290 

The World We Live In, L. Barnett and 
editorial staff of Life (Time, Inc.), 30 
Dec. 1955, 1275 


of Chicago Press 


Zoological Sciences 


Analysis of Insecticides and Acaricides, 
F. A. Gunther and R. C. Blinn, (Inter- 
science), 18 Nov. 1955, 974 
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Catalogue of the Type Specimens of 


Microlepidoptera in the British Museum ip | e 4 e e 
(Natural History) described by Edward | EW Mu ti-Purpose Scintillation 
Meyrick, vols. I and Il, J. F. G. Clarke 6 . n m 
(British Museum of Natural History), 30 
ange Lge ” Detector With Optional Accessories... 

The Dancing Bees, K. von Frisch (Har- 
court, Brace), 26 Aug. 1955, 379 

Echinodermata, vol. 1V of The Inverte- 
brates, L. H. Hyman (McGraw-Hill), 6 
Apr. 1956, 592 

Elements of Ecology, G. L. Clarke 
(Chapman & Hall), 24 June 1955, 907 

Die Evolution der Organismen, G. 
Heberer, Ed. (Fischer), 15 Apr. 1955, 561 

Faune de France, A. Pruvot-Fol (Le- 
chevalier), 13 May 1955, 697 

Feeding Poultry, G. F. Heuser (Wiley; 
Chapman & Hall), 8 July 1955, 81 

Fishes of the Western North Atlantic, 
H. B. Bigelow and W. C. Schroeder 
(Sears Foundation for Marine Research, | 
Yale Univ.), 8 July 1955, 80 

The Genetics of Paramecium aurelia, G. 
H. Beale (Cambridge Univ. Press), 15 
Apr. 1955, 559 

Index XIII to the Literature of Ameri- 
can Economic Entomology, I. L. Hawes 
(Entomological Society of America), 27 
Jan. 1956, 146 

Insects of Micronesia, Introduction, J. 
L. Gressitt (Bernice P. Bishop Museum), 
15 Apr. 1955, 560 

An Introduction to Molluscan Ecology, with standard 1” crystal. 
A. Mozley (Lewis), 8 July 1955, 80 

An Introduction in the Study of Insects, 


) FOR USE WITH STANDARD SCALERS 
fo. oo | OR GAMMA RAY SPECTROMETERS 


Ml hell } Standard probe is quickly converted into 
Marine Shells of the Western Coast of a scintillation well counter by changing ‘ " 
Florida I M a nr Is « “aaah Crystals and adding inexpensive base Nuclear-Chicago’s new Model DS-5 is the first 


(Paleontological Research Institution), 19 pes oe completely self-contained scintillation detector 
Aug. 1955, 336 designed for basic counting or for the revolu- 
Mosquitoes: Their Bionomics and Re- tionary techniques of gamma ray spectrometry, 
ty pany tan te Horstall (Ron- “pin-point” depth focusing, or source scanning. 
The Origin of Vcttchtates. 0. J. Berrill This is a unique instrument—providing un- 
(Oxford Univ. Press), 9 Dec. 1955, 1144 | matched performance for your present require- 
Pathology of the Dog and Cat, F. Bloom ments and quickly convertible to the many new 
(American Veterinary Publ.), 12 Aug. applications you'll face in the future. The most 
Easily accessible switch in housing per- advanced scintillation counter on the market, 








Optional accessories include (A) 4”, (B) 4%", and (C) well scintilla- 
tion crystals. Large lead eotbusior (D) provides exceptional side 
shielding, accepts 20° flat field collimator (E) or special focusing 
collimator (F). Alpha and beta phosphors (G) are interchangeable 





1955, 289 
The Physiology of Diapause in Avthro- mits changing from preamplifier output 
pods A. D. Lees (Cambridge Univ. Press for scaler or ratemeter use to cathode the new DS-5 5 is inexpensive, reliable and easy to 


follower output for gamma ray spec- 


2 Mar. 1956, 379 Siainaty work operate. Write today for detailed specifications. 
The Physiology of Insect Metamor- 
phosis, V. B. Wigglesworth (Cambridge SPEC CPE eCA Tie tS 





Univ. Press), 15 Apr. 1955, 559 Crystal— Normally supplied with 1” x 1" NaI(T1) crys- 

















Précis d’Ecologie Animale, F. S. Boden- tal. Other size crystals and phosphors optional. 1” x 
heimer (Payot), 28 Oct. 1955, 836 | 1%" a — pipe. Crystal can be exposed directly oun nen 
Protozoology, R. R. Kud (TI as) in path of ra iation. 4 B= 20 LEAD COLLMATOR 
4 1985, 605 at ia Phototube — DuMont 6292 protected by a magnetic Corecuams COULANTER 
24 June 1955, 905 ; ' res . 
, Karl Patterson Schmidt Anniversar) Shielding—Internal 4” x 3” lead ring. External lead i 
Volume in Honor of His Sixty-fifth Birth- | nose provides 1%" or more of lead at sides. Acceptance : 
° nd " , 9rR° 
day (Chicago Natural History Museum), angle at rear is less than 25°. e 
25 Nov. 1955. 1026 | Amplifier—New one-tube feedback amplifier provides i 
S 2 ] by 1, : . | gain of two and cathode follower positive output for 8 
_ oan Procedures on the Gastrointes- spectrometer use; gain of 10 with negative output for 
tinal Tract of Animals in Preparation for normal use. Band width sufficient for 1 microsecond 
Chronic Experiments, E. N. Speranskaya | resolution, Provides pulse height limiting for spectrom- 
(Academy of Medical Science), 24 Feb. a. ” Pl 250 volts: 2% i 
956. 335 | Operation (with 1” x 1” crystal) —Plateau: 250 vo ts; 2% 
Is JO, IOI ; slope/100 volts. Background: Crystal exposed—1250 
Traité de Paléontoiogie, vol. V, Am- | cpm; with lead nose—160 cpm; with additional colli- 
phibiens, Reptiles, Ois : (Masson), 6 mation—95 cpm. Detection efficiency (1 microcurie 
a 1 956 one st si samt It at 10 cm): 4400 cpm. Response Curve to 1151 


Traite de Zoologie: Anatomic, Syste- | “ 
matique, Biologie, Vol. XII, Vertebres, P. | A y} 
P. Grasse, Ed. (Masson), 2 Sept. 1955, NMC: Car - €. s¢ago 
425 

Treatise on Invertebrate Paleontology, | NUCLEAR INSTRUMENT AND CHEMICAL CORPORATION 
R. C. Moore, Ed. (Univ. of Kansas 237 West Erie Street, Chicago 10, Illinois 
Press), 17 June 1955, 857 ® LEADERS IN MAKING RADIOACTIVITY COUNT 
27 APRIL 1956 761 








Forthcoming Events 


May 


25-27. Soc. for Applied Anthropology, 
annual, Boston, Mass. (Mrs. E. Purcell, 
150 E. 35 St., New York 16. 

26-28. International Cong. of Assoc. 
for Study of Bronchi, 6th, Brussels, Bel- 
gium. (Dr. Maunes, 23 Ave. d’Ander- 
ghem, Brussels. 

28-30. Chemical Inst. of Canada Con- 
ference, 39th annual, Montreal, Que. 
(Chemical Inst. of Canada, 18 Rideau 
St., Ottawa 2, Ont.) 

28-1. International Symposium on 
Venereal Diseases and the Treponema- 
toses, Ist, Washington, D.C. (C. A. 
Smith, Venereal Disease Program, Div. 
of Special Health Services, Public Health 
Service, Washington 25. 

28-2. International Dental Federation, 
44th annual, Zurich, Switzerland. (H. 
Freihofer, 15 Todistrasse, Zurich. 


PROVED 





SUBSTITUTION WEIGHING js the principle used 
Sample pan and weights are both suspended from 
same end of beam. In weighing a load in the pan 
equivalent weights are removed from above the 
pan. The load on the beam is always the same, thus 
the sensitivity of the balance is constant 

PRECISION OPTICS AND COATED LENSES give 


high magnification and sharp definition 





and improved £ 


AINSWORTH 
right-a-weigh 
analytical balance 


The Right-A-Weigh balance is fast, easy to use, 
and accurate. All weights are built into the bal- 


ance, and are operated by convenient knobs. 


30-9. International Conf. of Large Elec- 
tric Systems, 16th, Paris, France. (J. 
Tribot Laspiere, 112 Blvd. Haussmann, 
Paris 8' 


June 


3-6. American Soc. of Refrigerating 
Engineers, Cincinnati, Ohio. (R. C. Cross, 
ASRE, 234 Fifth Ave., New York 1.) 

3-7. Special Libraries Assoc., annual, 
Pittsburgh, Pa. (Miss M. E. Lucius, 31 E. 
10 St., New York 3 

3-8. Soc. of 


Automotive Engineers, 


summer meeting, Atlantic City, N.J. 
Meetings Div., SAE, 29 W. 29 St., New 
York 18 


4-7. Forest Products Research Soc., 
Asheville, N.C. (F. J. Rovsek, FPRS, P.O. 
Box 2010, University Station, Madison 5, 
Wis. 

4-8. American Soc. of Civil Engineers, 
national conf., Knoxville, Tenn. (W. H 
Wisely, ASCE, 33 W 39 St New York 
18 














BRUNTON METAL (high chrome-nickel alloy) 
WEIGHTS are accurate and are very hard, smooth 
corrosion-resistant and non-magnetic for long sat 
sfactory service 


ALUMINUM ALLOY BEAM is 


o uniform cross-section 


homogeneous, has 
s stress relieved, and is 


compensated for ct mnges in atmospheric pressure 


FAST DAMPER ACTION 


SYNTHETIC SAPPHIRE BEARINGS ore hord, uni 
form, do not absorb moisture, and have very low 
coefficient of friction 


4 NEW SLIDE-OUT SIDE PANELS permit easy 


access for cleaning 


SPECIFY AINSWORTH Analytical, Micro, Semi-Micro, and Assay Balances, 
and Weights for PRECISION and FINE WORKMANSHIP 
SEE YOUR LABORATORY SUPPLY DEALER OR WRITE FOR CATALOG AW 13, * 


Wm. AINSWORTH & SONS, INC. 


2151 


LAWRENCE STREET 


« DENVER 5, COLORADO 








4-9. International 
neering Cong., 


Mechanical Engi- 
6th, Paris, France. (Brit- 
ish Engineers Assoc., 32, Victoria St., Lon- 
don, S.W.1, England. 

4-9. International Seed Testing Con- 
vention, Paris, France. (C. Stahl, Interna- 
tional Seed Testing Assoc., Thorvald- 
sensvej 57, Copenhagen V, Denmark. 

4-9. Microbiological Inst., 9th annual, 
Lafayette, Ind. (Div. of Adult Education, 
Engineering Administration, Bldg., Pur- 
due Univ., Lafayette. 

6-8. American Soc. for Quality Control, 
annual, Montreal, Quebec, Canada. (C. 
E. Fisher, ASQC, Room 563, 50 Church 
St., New York 7 

6-9. European Federation for Chemical 
Engineering, 9th, Frankfurt/Main, Ger- 
many. (Dechema-Haus, Rheingau-Allee 
25, Frankfurt A.M 

6-10. American College of Chest Physi- 
cians, annual, Chicago, Ill. (M. Kornfeld, 
ACCP, 112 E. Chestnut St., Chicago. ) 

7-9. Endocrine Soc., annual, Chicago 
Ill. (H. H. Turner, 1200 N. Walker St 
Oklahoma City, Okla. ) 

9-10. Soc. for Investigative Dermatol- 
ogy, annual, Chicago, Ill. (H. Beerman, 
55 S. 17 St., Philadelphia 3, Pa. 

10-14. Institute of Food Technologists, 
annual, St. Louis, Mo. (C. S. Lawrence, 
IFT, 176 W. Adams St., Chicago 3, Il 

10-15. American Crystallographic As- 
soc., French Lick, Ind. (S. Siegel, Chem- 
istry Div., Argonne National Lab., Box 
299, Lemont, III 

11-15. American Medical Assoc., an- 
nual, Chicago, Ill. (G. F. Lull, AMA, 535 
N. Dearborn St., Chicago 10. 

11-15. Symposium on Molecular Struc- 
ture and Spectroscopy, annual, Columbus, 
Ohio. (H. H. Nielsen, Dept. of Physics 
Ohio State Univ., Columbus. 

11-16. Pacific Div., AAAS, Seattle, 
Wash. (R. C. Miller, California Acad. of 
Sciences, Golden Gate Park, San Fran- 
cisco 18 

11-23. European Organization for Nu- 
clear Research, Symposium on High En- 
ergy Physics, Geneva, Switzerland. (H. 
Coblans, CERN, Case Postale 25, Genéve 
15-Aéroport 

12. National Assoc t Science Writers, 
annual, Chicago, Ii M. L. Silverman, 
NASW, 4 Bassett Lane, Atherton, Calif 

12-14. American Meteorological Soc., 
Seattle, Wash. (K. C. Spengler, AMS, 3 
Joy St., Boston 8, Mass. ) 

12-15. Max Planck Soc. for Advance- 
ment of Sciences, Stuttgart, Germany 
(Max Planck Sox Raiserswerther Str 
164, Diisseldorf 22a, Germany 

12-16. World Conference on Earth- 
quake Engineering, Berkeley, Calif. (R 
W. Clough, Div. of Civil Engincering, 
Univ. of California, Berkeley 4. 

13-14. Conference for Veterinarians, 
25th annual, Columbus, Ohio. (J. W 
Helwig, College of Vetetinary Medicine, 
Ohio State Univ., Columbus 10 

13-16. Colloquium of College Physi- 
cists, annual, Ilewa City, Iowa G. W 
Stewart, Dept. of Physics, State Univ. of 
Iowa, Iowa City 

16-17. Council of American Bioana- 
lysts, Dallas, Tex. (M. F. Dooley, 308 § 
Bishop, Dallas, Tex 


, 


omprehensive list 
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CLOSTRIDIUM KLUYVERII” 


A lyophiled, pure culture .. . 
1 source of: 


ALDEHYDE DEHYDROGENASE 
PHOSPHOTRANSACETYLASE 
COENZYME A TRANSPHORASE 
AMINO ACID ACETYLASE 
HYDROGENASE 


* Stadtman, E. R. and Barker, H. A 
].B.C. 180, 1085 (1949) 


W rite for information 


WORTHINGTON 
BIOCHEMICAL CORPORATION 


FREEHOLD, NEW JERSEY 











a complete “whos who’ reference 


guide to physicists and biologists 


in the new 9th edition of 
AMERICAN MEN OF SCIENCE 


edited by Jaques Cattell 


Vol. I: The Physical Sci- 
ences gives you complet 
and accurate biographical 
data on 45,000 top physi- 
cists, chemists, mathema- 
ticlans, etc 1955 2180 
pages, $20 net pp 


Vol. Il: The Biological 
Sciences contains the 
same comprehensive cov- 
erage for 25,000 leaders 
in fields such as zoology, 
botany, medical research, 
ete 1955 1276 pages, 
$20 net pp 


Order your “on 





appr oval” coples jrom 


R. R. BOWKER CO., 62 W. 45th, N. Y. 36 
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NOW Available 
SCHAAR catalog AC-56 









{HRC TOGRAe 


“Poaatus ang equipment fF il 
4 i 






NEW, LARGER 


MOST COMPLETE! 


chromatography 
and 


In this new 1956 Edition of the Schaar Chroma- 
tography Catalog, you have the most complete 
range of equipment, accessories and chemicals 
used today in chromatographic analysis. The very 
latest apparatus is presented in addition to stand- 
ard materials. The new Schaar C Jatalog AC-56 
provides a single, complete source for all chroma- 
tographic needs. 


NEW Catalog FEATURES: 





Round Jar Set-Ups 

Solvent Assemblies 
Stainless Stee! Clips 
Chromatographic Cabinets 
Chromatographic Tubes 
Cellulose Powders 


% Tube Set-Ups 
Ultra-Micro Pipettes 
Indicator Spray Bottles 
Chromatogram Drying Oven 
Filter Papers 

% Fraction Collectors 





% Solvents, Chemical Absorbents and * Ch togram h ts for 
lon-Exchangers Spectrophotometers 

% Sample Applicotor % Electric Desalter 
Electrophoresis Apporatus % Distillograph 


Censitometers 
Support Rocks 


% Ultra Violet Lomps 


% New items not listed in 1st Edition. 





Write Today For Your Copy of 
SCHAAR CATALOG AC-56 


$C HAAR Complete chaberatery 


AND COMPANY 


754 West Lexington Street « 


FREE OF COURSE 


Equipment 


Chicago 7, Illinois. 











PERSONNEL PLACEMENT 

















CLASSIFIED: 18¢ per word, minimum 
charge $3.60. Use of Box Number 
counts as 10 additional words. 


COPY for classified ads must reach 
SCIENCE 2 weeks before date of issue 
(Friday of every week). 


DISPLAY: Rates listed below — no 
charge for Box Number. Monthly 
invoices will be sent on a charge 
account basis—provided that satis- 
factory credit is established. 


Single insertion $22.00 per inch 
13 times in 1 year 21.00 per inch 
26 times in 1 year 20.00 per inch 
52 times in 1 year 19.00 per inch 


For PROOFS on display ads, copy must 
reach SCIENCE 4 weeks before date 
of issue (Friday of every week). 











POSITIO! 





S WANTED 


Bacteriologist, Ph.D. Five years, senior scientist, 
pharmaceutical company; 4 years, associate pro- 
fessor, microbiology, medical school; interested 
teaching research. Medical Bureau (Burneice 
Larson, Director), Palmolive Building, Chicago. 

xX 


Bacteriologist. Recent Ph.D. Industrial and aca- 
demic research experience. Biochemic 3 training. 
Research or teaching. Box 108, SCIENCE, 


Bacteriologist-Biochemist, Ph.D. Five years’ ex 
perience medical-dairy-teaching-research bacteriol- 
ogy. Bacterial nutrition, antibiotics, glycolysis, 
respiration, antimetabolites. Publications. Desires 
research and/or teaching position. Box 101, 
SCIENC E. X 


Botanist, Ph.D. Twelve years’ teaching and re- 
search experience in general botany and ecology. 
Publications. Desires academic position. Box 
105, SCIENCE. 5/4 


Developmental Anatomist, Ph.D., 1956. Desires 
teaching-research a. in medical school 


South. Box 103, SCIENC 





The Market Place 


BOOKS + SERVICES + SUPPLIES + EQUIPMENT 








DISPLAY: Rates listed below — no 
charge for Box Number. Monthly 
invoices will be sent on a charge 
account basi vided that satis- 
factory credit established 

Single insertion $22.00 per inch 

13 times in 1 year 21.00 per inch 
26 times in 1 year 20.00 per inch 
52 times in 1 year 19.00 per inch 
For PROOFS on display ads, copy must 


reach SCIENCE 4 weeks before date 
of issue (Friday of every week). 











||| POSITIONS WANTED || nm 


Internist—Clinical Chemist: M.D., 40, male, 
family. Now head physiology, hospital medical 
research foundation; medical school appoint- 
ments assistant professor clinical medicine and 
of clinical pathology. Presently engaged animal 
and clinical research and teaching (medicine, 
clinical pathology, and pharmacology experi 
ence). Full-time hospits als and/or medical schools 
10 years, including 5 years head 400-bed hospital 
clinical chemistry section. Diplomate American 


Joard Pathology (Clinical Chemistry) ; Ameri- 
2 


can Board Clinical Chemistry. Major interests: 
water and electrolytes, diabetes, carbohydrate 
a ind = endocrinology. sox 107, 
SCIE 


Microbiologist-Biochemist, Ph.D. Several years’ 
research experience in microbial nutrition and 
metabolism, laboratory and Pilot plant scale; 


manometric and tracer techniques, bio-assay, 
chromatography; presently employed. Box 94, 
SCIENCE. l 27 Apr.; 4 May 


Science-Engineering-Management. Master’s «d« 
gree in chemistry and electrical engineering. Re 
search, consulting, and management experience 
Interest in mathematics and mechanical devices. 
Seeks opportunity to make better use of “gen- 
eralist” talents. Age 34; present salary, $10,000 
ox 100, SCIENCE 


Zoologist, woman, Ph.D. Twenty years’ experi 
ence coeducational college, teaching physiology, 
human anatomy and standard zoological sub 


jects, Box 104, S¢ SIENCE, 


Zoologist-Parasitologist, Ph.D. Seven years 
teaching parasitology, entomology, limnology, 

and related courses Desires teaching, field 
work, or research position where additional ex 
—— - more important than salary. Box 99, 
SCIEN 5/4 


| BOOKS AND MAGAZINES ||| 





Sets and runs, foreign 
and domestic. Entire 
oe and smaller 
collections wanted. 


PURCHASE... 


SCIENTIFIC 


PERIODICALS 
and BOOKS) 


WANTED TO } 


WALTER Jj. JOHNSON, INC. 
125 E. 23rd St., New York 10, N. Y. 








SCIENTIFIC JOURNALS WANTED 


Sets, Runs and Volumes bought at top prices. 
————— Your wants supplied from 
our Back Files of over 3,000,000 periodicals. 
Abrahams Magazine Service; N. Y. 3, N. Y. 








Scientific Periodicals Bought 
at Top Prices 


ASH HLEY- RATCLIFF iCORP: 


27 East 21st Street New Y N. Y. 











764 


\\i\\|| POSITIONS WANTED 


Zoologist, Ph.D. Desires academic position at 
institution sympathetic to broad interests anc 
enthusiastic teaching. Box 106, SCIENCE X 








Nii} POStTIONS OPEN ill 


(a) Medical Director; new created post; well- 
known company special in fine chemical 
specialties, presently € ng pharmaceutical 
division ; research-mindex sician interested in 












dermatology preferred (b) Biochemist, master’s 
or Ph.D., to direct clinical chemical laboratory 
500-bed general hospital; college town, 
$6000—7000. (c) Pharmacist or university 
macy department; Ph.D. with major in 
pharmacy, _ vital pharmac or pharmacy ad- 
ministration ; ould consider one with master’ 


degree in same field s completed some 
courses toward the do salary dependent 
j 
t 











on teaching experien d minors, a1 
recommendation (d) henenteneliogtet compete 








teacher interested in research; medical or Ph.D 
degrees; faculty appointment, medical school 
with expansion program Medic al Duress (Bur- 
neice Larso Virector), Palme Building, 
Chicage X 
Petrographer. Recent graduate for mineral ide 


tification work in the field of 


ects in our completely 


refractories, Pr« 
equipped laboratory 
clude fundamental and practical studies 











details, please write R. E. Birch, Harbison- 
Walker Refractories, Pittsburgh 22, Pennsyl- 
vania, stating ability, education and experience. 

3/4 
Quality Control Supervisor for large manufac- 
turing plant in central New York State. Three 
people in laborator products made. Ex- 
cellent profit-sharing tirement pla Oueens 
boro F Produ ts, Inc., 35—1 tist Street, 
Long Island ( 1, New ¥Y k = 


Toxicologist to 
testing business 
experience), near 
partnership, Present 
facilities rent tree 
equally. Box 102, SC 






ry greenhouse-' farm 
costs shared 


{lili BOOKS AND MAGAZINES 





The Identification of 
Crystalline Compounds 
A detailed description of the technique for rapid 
identification of organic and inorganic crystals by 
means of the polarizing microscope is given in 
TECHNICS OF PLANT HISTOCHEMISTRY AND 
VIROLOGY, by T. E. Rawlins and Wm. N. Taka 
hashi, University of California, Berkeley 
Price $3.50. Order from 
The National Press, 435 Alma St., Palo Alto, Calif. 











Your sets and files of 
scientific journals 


are needed by our library and institutional cus- 
tomers. Please send us lists and description of 
eriodical files you are willing to sell at high mar- 
et prices. Write Dept. A3S, J. S. CANNER, Inc. 
Boston 19, Massachusetts 
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SERVICES + SUPPLIES + 


r-The MARKET PLACE 


EQUIPMENT 








i PROFESSIONAL SERVICES A | ||||| SUPPLIES AND EQUIPMENT ||| 
| 





ACTH * Growth 
* Gonadotropins 
Estrogens * Androgens 
Corticoids * Progesterone 
Others 
> HYPOPHYSECTOMIZED 







RATS 
CUSTOM ENDOCRINE 
SERVICES 


Write for details 


ENDOCRINE LABORATORIES 


OF eee ON, INC. 


5001 W. Beltline Highway Madison 


BOOK MANUSCRIPTS INVITED 


Write for Free Booklet SC telling how we can publish 

your book. All subjects considered. New authors welcome 

VANTAGE PRESS, Inc. + 120 W. 31 St., N. Y. 1 
In Calif.: 6253 Hollywood Blvd., Hollywood 28 





LaWall & Harrisson 


Oiv. S, 1921 Walnut St, Philadelphia 3, Pa 





Pharmacological $icmex 


Projects, Consultation, and Pro- 
duction Control Services in 
research Biochemistry, Chemistry, Bacteri- 
FOUNDATION ology, Toxicology — Insecticide 
Testing and Screening. 










WRITE FOR PRICE SCHE 


WISCONSIN ALUMNI RESEARCH FOUNDATION 
P.O. BOX 2217-V @ MADISON 1, WISCONSIN 








AND PROTEINS we 
TERMINATIONS 

SHANKMAN LABORATORIES 

2023 Santa Fe Ave., Los Angeles 21, Calif. 


ANALYSIS OF AMINO ACIDS 

















“From the hand of 
the veterinarian 
to research” 


albino rats* 


Hypophysectomized 
Rats 


*Descendants of the 
Sprague-Dawley and 
istar Strains 


e 
HENRY L. FOSTER, D.V.M. 
President and Director 


THE CHARLES RIVER BREEDING LABS. 
Dept. B, Wilmington, Mass. 











AMERICAN-LINCOLN 


ANIMAL CAGES 
and INCUBATORS 






@ American-Lincoln ani- 
mal cages of all types 
ranging from single units 
to large four compart- 
ment sizes. Special cages, 
spare pans, racks, etc., 
built to order. Incuba- 
tors for egg embryo and 
container work used by 
America’s leading scien- 
tific institutions. 

Write for New Catalog 

AMERICAN-L!INCOLN INCUBATOR CO. 

New Brunswick, N. Jj. Dept. AS 


SEND FOR DETAILS 
ON THE NEW, 


ULTRA-COMPACT 
GME-LARDY WARBURG 
APPARATUS 





CONSISTENT RATS & MICE 


BUDD MT. RODENT FARM 
CHESTER, N. J. 


Breeders of a recognized strain 


of Wistar rats and W.S. mice 











“OUR PREVIOUS AD 


created a great deal of interest, 
Addi- 


tional advertising in your magazine 


for which we are grateful. 


is contemplated.” 


— 








SUPPLIES AND EQUIPMENT |} 


SWISS 











TACONIC 
FARMS 


GERMANTOWN NEW YORK 
GERMANTOWN 3535 





Send for booklet 




















HOLTZMAN RAT CO. 
Proven excellent in 
cancer research 
Rt. 4, Box 205 Madison 4, Wisc. 
Phone Alpine 6-5573 




















STAINS—GURR’S—INDICATORS 
FREE PRICE LIST 
ESBE LABORATORY SUPPLIES 
459 Bloor St., W. Toronto, Canada 











ALBINO RATS 


Our mass production methods insure 
greatest uniformity and consistency 
Price list on request 
DAN ROLFSMEYER CO. @ Ph. 6-6149 
Route 3, Syene Road, Madison, Wisconsin 















































NEW ITEMS FROM SIGMA 


0-Nitrophenyl-8 - D-Galactopyranoside 
Phosphoryl Choline Chloride 


LD-Galactose Pentaacetate 








Reagents— 
—for Serum Transaminase 
—for Serum Phosphatase 


The Standard for Glucuronidase Assay: 
Phenol phthalein Glucuronide, Sigma 
Free Acid Form—$70.00 per gram 
Cinchonidine Salt—$35.00 per gram 














Spring 1956 Catalog Now Off The Press - Be Sure to Get Your Copy. 


Call COLLE( ’ hy from anywhere wn U.S.A or ¢ mada to Mr. Dan Broida. E\ ergreen 3-3529 





SIGMA 


CHEMICAL COMPANY 















































4648 EASTON AVENUE, ST. LOUIS 13, MO. U.S.A. 


MANUFACTURERS OF THE FINEST BIOCHEMICALS AVAILABLE 

















JOSIAH MACY, JR. FOUNDATION 


New books 





CYBERNETICS 


Transactions of the Tenth Conference 
Edited by Heinz Von Foerster, Department of Electrical Engjneering, University of Illinois 
This is the final volume in the series and presents outstanding contributions on semantic 
information and its measures, languages and how they are learned, the functioning of the brain, as 
well as a cumulative index for the five published Transactions. 
This multidiscipline two-day conference provided much stimulating and provocative material 
which the section leaders preserved in their edited versions of the discussion. 


$2.75 
GESTATION 


Transactions of the Second Conference 
Edited by Claude Villee, Department of Biological Chemistry, Harvard Medical School 
Self-regulatory functions during gestation and lactation, and the morphology and physiology of 
the utero-placental circulation are the priacipal topics of this nearly verbatim account of discussions 
held by representatives from many pertinent fields. Numerous tables, illustrations, and color plates 
make it a valuable contribution to the current scientific literature. 


$5.00 
SHOCK AND CIRCULATORY HOMEOSTASIS 


Transactions of the Fourth Conference 
Edited by Harold D. Green, Professor of Physiology and Pharmacology 
Bowman Gray School of Medicine, Wake Forest College 
The book is the nearly verbatim record of a multidiscipline group discussion on such topics as 
the action of epinephrine in man, circulation in the periphery and in the splanchnic area, mesenteric 
lymphatic dynamics, pulmonary circulation and aortic and coronary blood flow. There are many 
illustrations and tables. $5.00 


JOSIAH MACY, JR. FOUNDATION PUBLICATIONS 
16 WEST 46th STREET, NEW YORK 36, NEW YORK 


Please make checks payable to Josiah Macy, Jr. Foundetion 
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Today, laboratories can attain molecular 
filtration of up to 250 ml. per hour of water 
...more than 100 times the rate possible 
with any previous type of laboratory 
equipment! 


These unheard of rates of filtration are 
accomplished by using a Molecular Filter, 
invented by Dr. Clarence Hiskey of the In- 
ternational Biochemical Co. It utilizes ordi- 
' nary pressure filtration methods to sepa- 
e rate large and small molecules directly 
\ from solution. Now any laboratory tech- 
nician with ordinary pressure filtration 


X 
training can achieve high rate separation 
unheard of \ 



















of large and small molecules. 
In addition to being faster and simpler to 


: \ operate, the new Molecular Filter has 
high rate \ easily replaceable filter cartridges, utilizes 
\ hand connections that require no special 


. tools, and permits continuous or inter- 
separation mittent operation. It has high throughput 
, and low holdup. It is unitized for imme- 
\ diate use. 


of large 


Detailed description The apparatus consists of a 
stainless steel reservoir and filter unit mounted on 
}} astand. Solution to be filtered is introduced to the 
and small }} reservoir having a capacity of 1750 ml. A pressure 
of 100 lbs. per square inch is communicated to the 
reservoir through saran tubing and fittings that 
are tightened by hand. A toggle valve controls the 
molecules ! flow of solution from the reservoir to the inlet end 
of the filter cartridge contained in a pyrex cell. 
Special convenient fittings are used to connect the 
cartridge to the reservoir and cell. Filtrate passes 
through the walls of the cartridge and collects in 
the cell where it can be removed from the outlet 
at its bottom. Residue is removed from the outlet 
end of the cartridge where another toggle valve is 
supplied for control. 


The replaceable cartridge filter (a 125 and a 250 
ml./hour unit are supplied) contains a cellulosic 
tube approximately %4” in diameter with a wall 
thickness of 1% thousandths of an inch. This ex- 
tremely thin membrane, with pores of approxi- 
mately 5 millimicrons, is supported by a white cot- 
ton braid along its full length. The braided element 
is coiled and folded to fit in a nylon bag to act asa 
support and limit the amount of holdup. 


ar filter 


* PATENT APPLIED FOR PRICE LIST 

68275 Molecular Filter, international Biochemical, com- 
plete with tank, valves, fittings, glass cell, and set 
of two cartridges but without stand and clamps 














ea. 278.45 

’ 68275A Complete set of clamps and stand for G8275 
NOTE: ea. 16.55 
Large production models available 68275 M Filter cartridge, only, 125 mi./hr. size for replace- 
with capacities of one to ten gallons 7) ea. 4.50 


per hour. information on request. 


lots of 6 ea. 4.00 


68275 .N Filter cartridge, only, 250 mi./hr. size for replace- 
MENT 1 GBZ7G.......ccccccreseservereeeessereererereesO@, 6.75 
lots of 6 ea. 6.00 


20-26 N.Moore Street, Dept. 238, N.Y.13,N.Y. CBE). he EMI, GREINER Q. 





0.5% BOVINE ALBUMIN 


RAYLEIGH INTERFERENCE FRINGES provide high- 
sensitivity measurement of solute concentration at any level 
in analytical cell. Used for determining molecular weights — 
both high and low—by the equilibrium method, as well as 
for measuring sedimentation velocity by the centrifugal trans 
port of material past a given level in the cell. 


BEEBE a 
== @ i 


TT 
a5 


BRBEeREREEESe eee 
0.006% DEOXYRIBONUCLEIC ACID 


ULTRAVIOLET ABSORPTION method gives very high sen- 
Sitivity with respect to concentration rather than concentration 
gradient, as in schlieren techniques. Newly-designed optical 
system is particularly valuable for such materials as nucleo- 
proteins and other ultraviolet-absorbing substances exhibiting 
diffuse or inhomogeneous boundaries. 


HOW new developments have increased the 
versatility of Analytical Ultracentrifugation 


‘5 
Ce 
— 


SYNTHETIC-BOUNDARY cell permits establishment of 
an immediately-measurable boundary by a layering tech- 
nique. This extends sedimentation-rate measurements from 
the previous practical lower molecular-weight limit of 
10,000, downward to 500. 


40,000-rpm SWINGING-BUCKET rotors make prepara- 
tive Operations most closely comparable with analytical, 
give most accurate estimation of sedimentation by sam- 
pling. Boundaries sediment normally and undergo mini- 
mum reorientation, Quartz inserts permit spectrography. 


Since 1947, when it was introduced, the Spinco Model E Analytical Ultracentrifuge has 


been constantly broadened in utility by new developments in equipment and technique. 


Besides the specific items illustrated above, provisions have been made for: 
(1) simultaneous analysis of two materials in ‘he same rotor; (2) temperature 


measurement and continuous, automatic control of operating rotors to better than 0.1 
degree C from zero to 100 degrees C; and many other specialized functions. 


Each of these developments has been engineered to permit its application to 
any Spinco Model E in existence. Your inquiry is invited for further information 
on these or other developments which may provide solutions to your 


problems in physical research. 


SPINCO division 


BECKMAN 





BECKMAN INSTRUMENTS, INC. 


BELMONT 5, CALIFORNIA 
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